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Considerable controversy exists concerning appropriate 
target populations for mass genetic screening and counseling. 
The optimal age for screening in many cases depends on the 
aim of the test. Programs geared toward identifying 
homozygous recessive diseases such as sickle cell anemia and 
phenylketonuria have screened infants primarily for the pur¬ 
pose of initiating treatment. Screening programs designed 
to identify the heterozygous carrier state have tradition¬ 
ally been aimed at young children in sickle cell trait and 
married couples for a variety of other disorders such as 
Tay-Sachs and Duchenne Muscular Dystrophy. 
Although few would argue with screening of newborns 
and infants to detect treatable diseases, many questions 
arise as to the benefits of screening young children for 
carrier states. Fost suggests that one major advantage of 
screening any individual for a heterozygous condition would 
p 
be to offer genetic counseling for family planning. But, 
in discussing sickle cell trait in particular, he states: 
"it is not clear that many of the programs currently under 
way make such use of the information derived from screening 
children." It is not possible to provide meaningful and 
helpful genetic counseling at such a young age. Others have 




by citing sickle cell trait as causative of a number of medi- 
cal complications requiring parental education. Pearson, 
however, feels that a true causal relationship has been 
established for so few pathologic entities that sickle cell 
trait "should be considered a benign inherited anomaly and 
not a pathologic state. 
If one accepts this premise, the sole aim of identify¬ 
ing these children is to provide information helpful to making 
informed decisions concerning marriage and family planning. 
In this regard screening programs for young children do not 
seem particularly useful. 
To provide reproductive information to the reproducing 
population has been the aim of several screening and education 
programs. Kaback, in his model educational testing program 
for Tay-Sachs, carefully selected only young married couples 
o 
to participate. He purposefully excluded single persons 
from his testing, suggesting that there is "no incentive for 
a single person to know his genotype."^ Other adult screen¬ 
ing programs have been less selective. Ivker’s Tay-Sachs 
screening program in Louisiana tested 475 volunteers, 44% of 
whom were post-reproductive.-*-® One must certainly argue 
with the cost effectiveness of screening post-reproductive 
individuals. 
More commonly, adults have been screened for recessive 
traits only following the birth of affected children.-*--*- If 
the goal of genetic screening is to provide useful genetic 
information to assist in family planning, these screening 
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programs are clearly too late. Of 53 women counseled for 
Duchenne Muscular Dystrophy in Edinburgh by Emery, four 
women were pregnant at the time of counseling. Obviously, 
for effective prevention, these programs must provide in¬ 
formation to people prior to pregnancy. Furthermore, 
autosomal recessive disease occurs principally in families 
where it has not been known before. In Tay-Sachs disease 
82$ of the cases marked the first appearance of the condi- 
tion on either side of the family. c Thus, if one waits 
for a proband case to occur, only about 20$ of the total 
cases are preventable. In order to detect the majority of 
cases prenatally, it is necessary to identify at-risk 
matings before they reproduce. 
In this regard, screening of adolescents would ap¬ 
pear to offer a number of advantages.1^ Although they are 
approaching the age when marriage and family planning are 
particularly relevant, they are generally unmarried. A 
screening program offered at this time would allow the maxi¬ 
mum freedom of choice for carriers with respect to both mate 
selection and reproductive planning. In addition, since a 
large part of any screening program must be educational, an 
appropriate population must be selected for which the in¬ 
formation can be meaningful. Adolescence is a particularly 
advantageous time for introduction of information pertinent 
to self concept and future plans, as it is during this time 
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selves and more self aware. Information introduced at this 
time might be maximally integrated. 
And, practically, school attendance by most adoles¬ 
cents makes them readily available for testing and permits 
education at a time when pertinent concepts are being 
learned. It is during this period of education that young 
people are initially introduced to courses on genetics and 
human biology that provide a necessary framework for under¬ 
standing a disease carrier state and genetic risks. 
In a study of compliance* among those tested for 
Tay-Sachs in Montreal, Beck et al. found the highest com- 
14 
pliance among high school students. And when the school 
physician recommended testing to students in an official 
letter to all Jewish students, participation rose from 
27.6% to 6l.5%-10Q% of the school populations. The second 
most compliant group was college students with the third 
being newlyweds. Thus, both in terms of availability and 
interest, the adolescent population might be particularly 
appropriate for mass voluntary educational testing programs. 
In this light, it is somewhat remarkable that so few 
educational testing programs have been designed solely for 
the adolescent. The only published account of such a pro¬ 
gram describes the education, screening, and counseling of 
16,418 Job Corps members, ages 16 to 21, for sickle cell 
^compliance = 1- #no shows 
total 
' 
• • ' 0 ' J 'Vi.'* r O!\ 
:r ' " 
■ 
' v -j 
. 90Of 
• .■ '' 
1 o ■ ' ■ * ■ • ■’ , -n--' 
5 
trait.^ The impetus for such a program was the apparent wide¬ 
spread interest and concern amongst the corpsmembers as to 
whether or not they had "sickle cell" and what, in fact, it 
was. Most demonstrated a profound lack of understanding of 
the disease and trait. Few understood genetic transmission 
or risks. Many felt that sickle cell trait and anemia were 
fictitious conditions fabricated by white supremacists to 
keep blacks subjugated. In short, this educational program 
was hardly organized in time to prevent such rampant misin¬ 
formation. 
In many ways this educational testing program was 
unique, eliminating many problems of previous mass screen¬ 
ings. Written informational materials were tailored to the 
specific needs and backgrounds of the "economically disad¬ 
vantaged" adolescents. Courses and counseling were conducted 
by specially trained staff members of the Job Corps program 
followed by voluntary screening. Individual counseling ac¬ 
companied all positive screening reports. And, finally, 
nondirective reproductive options were discussed. Despite 
these appealing features, this program has the deficiency 
of so many others like it—no follow-up evaluation was made 
to determine its effectiveness in disseminating information. 
And no assessment was made of the program’s emotional impact, 
a particularly important feature in view of the large number 
of people involved. 





studied, Pearson et al. conducted a state-wide educational 
screening program for thalassemia trait in a Greek popula¬ 
tion. 16-17 Although the educational program and screen¬ 
ing was open to any interested person affiliated with the 
three Greek Orthodox churches in Connecticut, particular en¬ 
couragement was given to high school aged people, and the 
educational program was designed to suit the unique needs of 
the adolescent age-group. Similar to the sickle cell trait 
screening program for adolescents, Pearson’s program included 
individually tailored written information, an educational 
program organized with members of the Greek Orthodox church, 
voluntary testing, and individual counseling accompanying all 
positive test results. In addition a non-directive, non- 
coercive approach was taken in presenting reproductive options 
for these adolescents. However, unlike the sickle cell pro¬ 
gram, the easy availability of all participants in the 
thalassemia testing program has made follow-up possible. 
It is the purpose of this study, therefore, to criti¬ 
cally appraise the adolescent response to genetic screening 
and to evaluate those issues which have never been adequately 
studied in this most interesting age group. Specifically: 
1) How well does the adolescent comprehend the factual in¬ 
formation about thalassemia trait and thalassemia major 
that is presented to him or her? 
2) How well does the adolescent incorporate his/her knowledge 
into reproductive attitudes? 
. '■ 
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3) What emotional impact does carrying the trait for a lethal 
disease have on the adolescent? 
Thus an attempt will be made to assess both the posi¬ 
tive and negative impact of this program on adolescents. 
Recommendations will also be made as to how programs such as 
this might be improved in the future, should they prove to be 
more advantageous than harmful. 
Thalassemia 
The thalassemias are autosomal recessive hemoglobin¬ 
opathies occurring in ethnic groups which can be traced to 
X 3 
the Mediterranean Sea, Middle East, and Southeast Asia. 
In this country they are found to affect people of Greek, 
Italian, and North African ancestry with the greatest fre¬ 
quency. The genetic defect in thalassemia results in the 
deficient synthesis of one of the polypeptide chains of 
hemoglobin. The homozygous state presents in two forms: 
<* thalassemia major (defect in the chain of hemoglobin) in 
which the fetus is usually spontaneously aborted or stillborn 
and 3 thalassemia major (defect in the 3 chain of hemoglobin), 
also known as Cooley’s Anemia. Cooley’s Anemia presents in 
the first year of life as a severe anemia requiring monthly 
transfusions and progressing to inevitable death during the 
first two to three decades. ^ 
Heterozygotes for thalassemia, those with thalassemia 





Isf.) rIO " 
8 
Save for an occasional mild microcytic anemia, they are 
asymptomatic and require no treatment. Thalassemia trait, 
therefore, is benign. Its major significance lies in its 
potential for being passed on to offspring as homozygous 
disease in the event that a carrier were to marry another 
carrier. Therefore, if carriers were identified and educated, 
it would be theoretically possible to totally eliminate this 
disease. And, at the least, carriers of thalassemia trait 
could be informed so that the decisions made in regard to 
marriage and childbearing could be based on a sound under¬ 
standing of the risks. 
Thalassemia: Frequency, Detection, and Prevention 
Thalassemia is a relatively common disease in Greeks 
and Italians, occurring in 1:3600 newborns, as compared to the 
incidence in other genetic disorders: 1 in 3600 for Tay- 
Sachs and 1:600 for sickle cell anemia. The at-risk couple 
frequency is 1 in 900 (1 in 150 for sickle cell anemia) in 
? n 
intraethnic marriages. 
In recent years it has become possible to screen for 
thalassemia trait by an accurate, automated, and inexpensive 
method utilizing the MOV (mean corpuscular volume) of the red 
blood cell. J With this test there are very few false nega¬ 
tives, and false positives are obtained only with iron de¬ 
ficiency, an infrequent disorder in this economically 




At the time of the original screening program the only 
reproductive options for two carriers of thalassemia who wished 
to prevent the birth of an affected child were mate selection 
or adoption. In the coming years, however, it will be possible 
21-2^ 
to diagnose thalassemia in the unborn child. J Prenatal 
diagnosis, therefore, will allow the option of aborting an 
affected fetus. "Where a defined recessive disorder tends to 
occur in a specific ethnic group, and where techniques are 
available to identify the heterozygote for the recessive 
mutation associated with that disease, an optimal situation 




Follow-up of An Educational Testing Program: 
Literature Review 
I. Education: Informational Recall 
Since the purpose of screening individuals for 
thalassemia trait is to provide enough information to allow 
informed reproductive decisions, the quality of the educa¬ 
tional program and the retention of information must be 
critically evaluated for the participants. Compared to 
other populations studied, how well do adolescents learn 
about genetically transmitted disease and the genetic risks 
involved? No study has ever been carefully conducted on the 
adolescent response to educational programs associated with 
mass genetic screening. In a follow-up of a Tay-Sachs screen¬ 
ing program in Montreal, Beck compared the informational re¬ 
call of high school students, college students, and newlyweds. 
She found that high school students scored lower than the other 
two groups on knowledge of Tay-Sachs disease but not signifi- 
1 ii 
cantly lower than a random aged population. What those 
scores entail, however, is not clear, and no conclusions can 
be drawn about what adolescents specifically do (not) under¬ 
stand . 
Numerous studies done on adult groups following genetic 
counseling have attempted to elucidate factors involved in re¬ 
tention of information. Several issues are of interest to our 
study: 
• "C ' 
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1) Informational recall from genetics counseling sessions 
24-25 
has been disappointingly low. 
McCrae studied 100 families affected by cystic fibrosis 
in Scotland and Ireland and concluded that only 20$ had what 
could be considered excellent knowledge about their children’s 
disease. Some of the lack of information was attributed to 
poorly trained physicians in some cases and insufficient in¬ 
terest and follow-up In others. Poor educational background, 
low intellectual ability, language difficulties, and psycho¬ 
logical barriers were also felt to be factors in these parents' 
poor knowledge. Although these factors might all be important, 
one major variable was not known. What, in fact, were these 
parents taught at the time of diagnosis? What, if any, was 
the educational content of the "genetic counseling session"? 
Although McCrae states "it must be assumed that some account 
of the genetics of the disease was given to the parents at the 
time of the original diagnosis he has no substantiation of 
this. In fact he finds that "the majority (of these parents) 
claimed that at the time they were informed of the diagnosis 
they were given no information about the genetic nature of 
the disease, or, alternatively, that the information given 
was inadequate." Therefore, although a study such as this 
points up the inadequacies of parental education, the evalu¬ 
ation of retention of information that may or may not have 
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Even genetic counseling done under "ideal" circum¬ 
stances, i.e. university medical genetics clinics with large 
trained interested staffs or in well-planned organized genetic 
counseling programs demonstrate that there has been a failure 
1 2 S 
to convey information about the disease to affected families. * 
Leonard and Childs interviewed 6l families affected by cystic 
fibrosis, PKU and Downs Syndrome to evaluate their understand¬ 
ing of the genetic counseling they had received in two Johns 
Hopkins genetics clinics.All parents were taught the origin 
of the disease, the risks of recurrence, and the probability of 
carrier states among unaffected sibs. Interviews and ques¬ 
tionnaires were designed to quantify the parents’ knowledge of 
genetics of the disease, the risk of the disease and carrier 
state, their general genetic and biologic knowledge, and their 
knowledge of probability. About 1/2 of the parents had enough 
knowledge to be of any use in decision making; in 1/4 the under¬ 
standing was flawed in some way and in 1/4 the genetic counsel¬ 
ing appeared to serve little function. 
Understandably the most optimistic results of education 
and counseling sessions have been seen in clinics where couples 
have come requesting information about risks for future chil¬ 
dren. Carter studied 455 couples in England who had at one 
time sought advice regarding risks of genetic defects in their 
P fi 
offspring. Most of these parents already had affected chil¬ 
dren and were highly motivated toward prevention of future 
affected children. Each couple was generally seen once, at 
• \ 
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which time questions of risk of recurrence of their child's 
disease was discussed. And, unlike most other protocols, a 
directive approach was taken by the counselor regarding the 
advisability of taking the risk for further offspring. In 
marked contrast to the other groups mentioned, the majority 
of these couples had both remembered and understood the key 
factors. However, because it was usually the couples them¬ 
selves who had initiated the inquiry, they were to some ex¬ 
tent a sample selected for education and intelligence. And, 
in fact, compared to census data in England at the time this 
sample was skewed toward a higher than average socioeconomic 
class. Therefore, one must view with skepticism the appli¬ 
cability of these results to mass education programs. 
2) An adequate background in human biology and genetics is 
fundamental to the participants' understanding and recall 
of information related to genetics.Hj1^>27,29 
Many studies suggest that most adults are ignorant 
of genetics and that there are problems in comprehension 
of genetic information specific to their particular dis¬ 
order . ^,27,30 jn evaluating their background knowledge, 
Leonard concluded that parents' knowledge of the genetics of 
their children's diseases was significantly related to their 
educational level and also to their comprehension of prob¬ 
ability, their general biologic knowledge, and whether or not 
they had heard of the disease before experiencing it. They 




transmission of genetic information is the lack of basic 
knowledge of genetics, probability, and human biology as a 
foundation on which to impose a coherent account of the 
disease and its pattern of inheritance. Furthermore, those 
with greater prior knowledge are more likely to utilize in¬ 
formational programs and pamphlets. This results in improv¬ 
ing the knowledge of those already most knowledgeable and 
has little or no effect on those with an inadequate founda¬ 
tion. 31-3^ jn this respect, it is worthwhile to evaluate 
the genetic knowledge and background in human biology of the 
adolescent and young adult. 
3) One's ability to understand illness is related not only 
to the manner in which it is presented but also to the 
"3 1 
emotional interpretation of the risk.J 
Sibinga and Freedman studied 79 parents of children 
with PKU who had been exposed to direct discussions with 
physicians about PKU, carefully prepared written material and 
repeated follow-up education at times the children were tested 
and examined.33 All parents were said to have been in¬ 
structed about the hereditary nature of PKU, the risk of re¬ 
currence, the enzymatic defect, the potential consequences 
of the disorder, and the treatment. Despite the "variety and 
extent of opportunities to assimilate medical information," 
in a follow-up study a surprisingly low 19SS of the parents 
gave what was felt to be adequately correct answers, i.e. 
four or more elements mentioned. Furthermore these parents 
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showed a marked tendency to distort information related to the 
disease, judged by ambiguous and overgeneralized responses to 
questions asked. In contrast to the widely held view that 
parents with greater education are less likely to distort in¬ 
formation, no such correlation was found. These authors con¬ 
clude that "the capability to understand illness might be 
considered an emotional phenomenon," related to the in¬ 
dividuals' perceived seriousness of the disease and the un¬ 
desirability of its outcome rather than merely to adequacy 
of education. 
Mass education programs associated with screening must 
necessarily differ from carefully planned genetic counseling 
sessions in many regards. By definition a large scale educa¬ 
tion program must be directed at a diverse population; there¬ 
fore, education cannot be designed to meet each individual's 
needs. In addition, education of this sort loses the personal 
aspect which many feel is so important to imparting emotion¬ 
ally laden information. Secondly, but perhaps most important¬ 
ly, adults receiving genetic counseling generally have an af¬ 
fected child. They are, therefore, more familiar with many 
aspects of the disease by direct experience and are often 
highly motivated to prevent the birth of another affected 
child. In large screening programs, on the other hand, since 
prevention is the goal, the participants are unlikely to be 
familiar with the disease at issue. Consequently, they are 




Added to this is the burden of educating participants about 
an intangible—a recessive gene. As we have seen, informa¬ 
tional retention is often poor even in the most motivated 
population, the parents of affected children. It is there¬ 
fore of extreme importance to evaluate the effectiveness of 
mass screening programs. In this regard, we shall look at 
the adolescent population screened for thalassemia trait 
addressing the major issues outlined above: 
a) What is the informational recall of adolescents who 
have been exposed to minimal education through a mass screen¬ 
ing program? How important are the factors of sex, education, 
language, socioeconomic status, intellectual ability in this 
age-group’s understanding of genetic information? 
b) What kind of background in human biology and genetics 
do these adolescents have? Is this age population education¬ 
ally prepared to receive genetic screening? 
c) How do adolescents and young adults emotionally in¬ 
terpret the risks involved in thalassemia? 
II. Translation of education into attitudes and behavior 
The assumption behind genetic screening and education 
for preventable diseases such as thalassemia is that awareness 
of such genes is an important ingredient in decisions about 
reproduction. To have the knowledge is to enhance freedom of 
n 
choice. If freedom of choice were an end in itself, genetic 
screening programs designed to provide reproductive information 
Q 
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would have the desired results automatically by merely in¬ 
forming carriers of their status. However educating the 
public about genetic disease and informing carriers is of 
limited value if the freedom of choice is not exercised. One 
can argue that premarital screening allows the individual a 
choice in mate selection—carriers could choose whether or 
not to marry carriers—but, except in artificial situations, 
there is no evidence to suggest that this goal is realistic.^ 
Most specifically, mass screening and education to pro¬ 
vide reproductive information is conceived as a preventive 
measure, the goal being to prevent the birth of affected chil¬ 
dren with the eventual hope of significantly reducing the in¬ 
cidence of the disease. However, merely educating a popula¬ 
tion does not insure that "proper" action takes place. More 
basically, it does not even insure that the desired attitudes 
will be adopted. 
Several studies of the outcome of genetic screening, the 
actual reproductive behavior of the participants, demonstrate 
the difficulties in changing the attitudes and behavior of 
adults.3^ Stomatoyannopolous studied a screening and educa¬ 
tion program for sickle cell anemia in Orchomenos, a small 
farming community in Greece where sickle cell anemia is en- 
-3 21 
demic. Since 23$ of the inhabitants have sickle cell trait, 
the population is highly aware of sickle cell disease which 
poses a major financial and social burden on the community. 
Of note, however, is that these people are poorly educated 

18 
with little or no exposure to biology. Culturally, this 
population is also unique in that marriages are arranged be¬ 
tween the families of prospective spouses. The screening 
and counseling program was conducted with the hopes of edu¬ 
cating people about sickle cell anemia, testing families, 
informing them of the results and the attendant options and 
risks, and finally to introduce into their culture a new con¬ 
cept that genotypic information might be considered in 
marriage plans. 
Seven years later, a follow-up study showed that almost 
all of the families remembered correctly the results of their 
screening tests and understood their meaning. In addition all 
the families interviewed reported exchanging the findings of 
the screening with prospective in-laws and discussing the 
possibility of sickle cell anemia. In view of the apparent 
understanding and acceptance of the genetic information, the 
reproductive performance was telling. Of the 43 carriers in¬ 
terviewed, 1/2 stated that they had conscientiously avoided 
marrying a carrier and 1/5 of these had broken a marital en¬ 
gagement when they learned that their future spouse was a 
carrier. One-fourth had concealed their carrier status from 
their spouse! And, in the last analysis, 4 (4$) trait x trait 
mating occurred—the same number that would have occurred in 
random mate selection. Thus there is evidence that even when 
information is presented, understood, retained, and discussed 
in plans for marriage that it has no effect on mate selection. 
0. 
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Theoretical models have been proposed which attempt to 
determine those factors involved in developing health atti¬ 
tudes and behavior.30-31 Rosenstock, in his health belief 
model, has compiled research on social psychological theory 
to illuminate factors influencing health behavior. Social 
psychological theory states that motivation is required for 
perception and action. If there is no concern about the poten¬ 
tial disease among those screened, they are unlikely to per¬ 
ceive the information given as pertinent to their health. In 
addition there must be some "readiness to act." Two principal 
elements define whether a readiness to act exists: (a) the 
degree to which an individual feels susceptible to a health 
condition and (b) the perceived seriousness of the condition 
were it to occur. Thus the individual must not only know that 
he (or his offspring) could be affected by the illness, but he 
must perceive the potential illness as sufficiently serious to 
warrant prevention. On the other hand, the perceived serious¬ 
ness must not be too overwhelming. If anxiety or fear become 
strong enough, the person may be rendered incapable of think¬ 
ing or behaving rationally about the problem. 
Accepting one's susceptibility to a disease or trait, 
considered to be serious, provides the proper attitudinal back¬ 
ground, but it does not define the course of action likely to 
be taken.^ Numerous barriers to act may overshadow the atti¬ 
tudes. Religious and ethical beliefs may inhibit an individual 
from "appropriate" reproductive behavior even though he/she 
TO 
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might like to prevent the birth of a diseased child. In 
addition, behavior is undoubtedly influenced by the norms 
and pressures of the social group. The Orchomenos program 
illustrates the importance of these often intangible barriers. 
Although the participants appeared motivated to prevent the 
birth of children with sickle cell disease, an outcome which 
all interviewed considered serious, many were still unable 
or unwilling to take the necessary steps to prevent the 
possibility. Just what beliefs and norms played such a strong 
role in these couples’ decisions is not clear. It does seem 
clear, however, that in evaluating the Greek Orthodox response 
to genetic screening, strong social norms and ethics must be 
considered. 
A study of pre-reproductive adolescents cannot provide 
the definitive answer on the actual reproductive behavior of 
those educated and screened. An attempt will therefore be 
made to describe this population's "readiness to act" by de¬ 
fining those factors which have been thought to operate in the 
final behavior: 
a) How motivated are these adolescents to obtain screen¬ 
ing? 
b) What is their perceived seriousness of thalassemia 
trait and thalassemia major? 
c) Do they feel that having the trait will affect their 
choice of mate? 
d) What are their barriers to act? What are their re- 
• • > ;t ■ • 
X .Bft. 
21 
productive attitudes in regard to family size, family plan¬ 
ning, and abortion? How do the reproductive attitudes of 
those with the trait compare to those without the trait? 
III. Emotional Impact of Carrying the Trait 
"Experience is rapidly accumulating, but ’much needs 
to be learned about the psychological effects of learning that 
one carries a mutant gene, not harmful to the carrier, but 
which can be very harmful when two carriers marry.*35-36 Ex_ 
tensive screening programs are going on, but we know little 
about such vital questions as the optimal age for screening, 
how to counsel with minimum damage and maximum benefit, the 
psychological effects of being labeled a carrier of a harmful 
gene, and the social pressures that may be brought to bear on 
carriers. Will they become social pariahs in their own mind 
or in the eyes of society? Will pressure be brought to bear 
against their having children if they choose to take the risk? 
These and other questions urgently need answers and have 
aroused so much concern that there is a growing feeling . . . 
that such screening programs should not be implemented unless 
there is something more to offer mutant gene carriers than 
simply genetic counseling. The positive effects of counsel¬ 
ing must be weighed against the negative effects. We do not 
have the data to evaluate either adequately. There is a need 
for pilot studies in which these factors can be measured be¬ 
fore we embark on large scale screening programs."3? 
CO f W( 
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The literature is saturated with this fear of the psy¬ 
chological effects of labeling one a carrier.2s^>38-41 Is 
more harm than good done by informing a large number of people 
that they carry a gene for a lethal disease? Those who studied 
the participants in the Washington-Baltimore Tay-Sachs screen¬ 
ing program found that "being a carrier was considered by most 
/i p 
a serious matter." This was a surprising finding in such a 
well educated, motivated population with a high awareness that 
being a carrier was a benign condition. The evaluators of the 
Dayton Tay-Sachs screening program were so concerned about the 
psychological stress caused by being labeled a carrier that 
they decided to discontinue the screening. Kuhr states that 
"to find one affected child, 72 people have to be identified 
as carriers . . . The local advisory committee decided that 
the psychic burden on those 72 heterozygotes was too high a 
ii p 
price to pay for the prevention of a single case. J 
In many programs this fear of psychological harm is 
prevalent and is even taken into consideration in choosing the 
"appropriate" age-group to be screened. Kaback demonstrates 
this type of bias in selecting the population for screening in 
Baltimore. "Because of potentially greater psychologic problems 
and misunderstandings in teenagers, the Washington-Baltimore 
testings were confined to men and women of childbearing age, and 
principally to married or engaged individuals.1^ (emphasis 
added) Aside from opinion, however, there is no evidence that 
adolescents find being labeled a carrier more damaging than 
> rf 
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adults. As long as adolescents are excluded from programs, 
this question cannot be answered. The possibility exists 
that adolescents, being somewhat less formed in terms of self- 
concept, and somewhat less threatened by immediate child¬ 
bearing responsibilities may be less traumatized by learning 
that they carry the trait. Also, they might benefit from hav¬ 
ing more time to assimilate and integrate this information 
before facing decisions on childbearing. This possibility 
offers some optimism to the field of genetic counseling and 
certainly deserves to be explored. 
Beck has provided some encouragement to a study of this 
nature. In discussing the Montreal Tay-Sachs screening she 
states: "we know that about 1535 of persons who find them¬ 
selves to be a carrier react initially with considerable 
anxiety to this news until a new attitude is adopted that 
represents a different level of self-awareness and health per¬ 
ception. In this regard, it will be important to evaluate 
how high school students as a group handle this new form of 
mass genetic screening and counseling, since screening of 
this group, in our experience, is the most efficient approach 
to screening for Tay-Sachs gene."^ 
Stigmatization of being labeled a carrier 
Since many genetic diseases are found primarily in one 
ethnic minority ,^“^5 e.g. thalassemia in Greeks and Italians, 
sickle cell anemia in blacks, Tay-Sachs in Ashkenazic Jews, 
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Of concern to all ethnic groups affected by a disease process 
is the possible stigmatization of labeling one with a trait. 
As a consequence of ignoring this most important aspect of 
genetic screening, many poorly conceived mass screening pro¬ 
grams have been conducted. This has resulted in a public which 
is very unsympathetic to the geneticist and the medical com¬ 
munity at large. Several authors have outlined the hazards 
of indiscriminate screening for sickle cell trait.^5^6-47 
1) Approaching a minority population with a goal of 
preventing the birth of children has unfortunate social con¬ 
notations, particularly when the "value" of such prevention 
is not made clear. 
2) Mandatory screening laws were implemented requir¬ 
ing school age children to be tested for sickle cell trait. 
What was originally intended as a beneficial health service, 
consequently, became a legal issue. Furthermore, no provision 
was made in the law for education of parents as well as chil¬ 
dren. These laws could only be viewed as punative to those 
being forced to comply. 
3) Many people labeled with sickle cell trait became 
objects of discrimination and stigmatization. Beutler cites 
examples of loss of employment and discrimination in life in¬ 
surance availability for some adults. Cases of mistaken 
paternity were discovered causing a great deal of upset in 
some families. Children were discriminated in other ways in¬ 
cluding delay in adoption for children with sickle cell trait.^ 
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The hazard of inadequate public education and rampant 
misinformation can become monumental. In the case of sickle 
cell anemia, a prevailing notion existed in the community 
that "sickle cell" was a disease; people did not distinguish 
between sickle cell disease and trait. To many of the people 
affected by sickle cell anemia, the concept of a recessive 
gene is foreign. The understandable assumption of many adults 
and children alike, therefore, was that a positive test per¬ 
formed by a physician signified disease, and appropriate 
disease related behavior ensued. The parents of children found 
to have sickle trait in Seattle were interviewed and found to 
be quite confused about the significance of the trait. This 
study reveals many of the unfortunate consequences of pre¬ 
senting an uninformed population the diagnosis of "sickle cell 
nondisease.The majority of parents (43% carriers/71$ 
controls) thought that the trait was the same as the disease. 
In these families, the child was in some way penalized for 
his "nondisease" by having restrictions placed on physical 
activities (49%), being given dietary supplements (66%) and 
extra vitamins (29%). Similarly Stomatoyannopolous found that 
20% of the sickle cell carriers and 40% of the controls in 
Orchomenos thought that sickle cell trait was a mild disease 
requiring restriction of freedom and risk of social stigma¬ 
tization. 3^ These and other studies emphasize the importance 
of nondisease as a potentially hazardous public health 
48-49 problem. 






In comparing the thalassemia screening program to 
similar screening programs for sickle cell trait some dif¬ 
ferences are found. Since thalassemia affects such a small 
percentage of the population, no mandatory screening laws 
have been passed. Furthermore exposure of the public to mass 
media information is less, reducing the potentially wide- 
scale misinformation. In addition, since some of the Greek 
Americans are newcomers to this country, they are likely to 
be less familiar with the medical practice in this country, 
making them potentially susceptible to more misunderstanding. 
The threat of thalassemia "nondisease" is a real one to this 
population. And similar to the black population in the U.S., 
the Greek Americans form a minority group, a potential target 
for discrimination and stigmatization. 
An evaluation of the response of the Greek adolescent 
to screening for thalassemia trait and the subsequent assign¬ 
ment of the carrier status must, therefore, address these 
questions: 
a) How did the adolescent respond initially to hearing 
the results of the screening? What was the emotional impact? 
b) Is being a carrier for thalassemia considered a 
serious matter? 
c) How common is thalassemia nondisease, i.e. confusion 
between the trait and the disease such that carriers think 
they have a form of mild disease and are treated as such? 
d) Is there any evidence for parental or social stigma- 
■Vj ■ *1 I oc 
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tization for carriers of the gene for thalassemia? Are 
they treated differently from their peers and siblings who 
do not have the trait? 
f T • »: /• J- ■ 
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CHAPTER 3 
Materials and Methods 
Screening and Education Program 
During the past three years, beginning in 1972, a com¬ 
munity-based voluntary screening program for and £ thalassemia 
trait was conducted in several Greek Orthodox churches in 
Connecticut16-17 The program was a coordinated effort by 
the Yale Pediatric Hematology department and the Connecticut 
Campaign Against Cooley's Anemia. Separate screening and edu¬ 
cation programs were offered annually in each of the Greek 
Orthodox churches in Connecticut, one in New Haven (1972), 
New Britain (1973), and Hartford (197^0 . Although screening 
was offered to all who attended the session, adolescents and 
young adults were particularly encouraged to participate. 
Obj ectives 
Prior to this program few attempts had been made to 
screen Greek or Italian populations in the U.S. for thalassemia 
trait, primarily due to a lack of an inexpensive but reliable 
S0-S2 
screening test. This, therefore was a pilot study, con¬ 
ducted with several objectives: 
1) To evaluate an inexpensive method for screening carriers 
for thalassemia. 
2) To determine the prevalence of thalassemia trait. 
3) To offer and evaluate an educational screening program de¬ 
signed for adolescents, an age group infrequently included 

29 
in genetic screening programs in the past. 
^) To identify carriers and to provide them with the neces¬ 
sary reproductive information to allow them to make edu¬ 
cated decisions regarding future childbearing. 
Education Program 
Prior to the screening program, information was dis¬ 
tributed to the Greek community through church bulletins, news 
paper articles, TV announcements, and the pulpit of the Greek 
Orthodox churches. An attempt was made to familiarize as many 
people as possible with thalassemia as a problem and to en¬ 
courage participation in the screening program. At the time 
of testing, a formal discussion and slide show were conducted, 
emphasizing the character of the disease, the nature of the 
defect in Cooley’s anemia, the prevalence among Greek and 
Italians, the meaning of the carrier state (trait), and the 
genetic risks to offspring. Particular emphasis was placed 
on the asymptomatic nature of the trait, and on its potential 
significance in decisions about future childbearing. At the 
time of these education programs, prenatal diagnosis of thalas 
semia major was as yet unproven; therefore, the option of pre¬ 
natal diagnosis and abortion was not presented to the partici¬ 
pants . 
A pamphlet describing the salient features of the 
disease and trait, including a description of the genetic 
risks, was distributed to all participants to reinforce the 
verbal information. In Hartford, where a substantial proper- 
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tion of the Greek community is first generation, the program 
was conducted in both English and Greek. 
Screening Program 
Immediately following the education program, volun¬ 
tary testing was offered which involved the procurement of 
one venous blood sample by trained personnel. All samples 
were analyzed according to the outline previously described 
13 
by Pearson. The four common diagnoses made from the 
analysis were 1) normal 2)0 thalassemia trait 3) ** thalassemia 
trait, and 4) Fe deficiency anemia. Several individuals were 
found to have hemoglobin s0 -thalassemia and hemoglobin 
s * -thalassemia. 
Screening Results 
Of the 591 volunteers tested in Connecticut, 74 (12.5$) 
had thalassemia trait, 19 (3 - 2 %) had c* thalassemia trait, 1 
(0.2%) had/8& thalassemia trait, 2 (0.34$) Hemoglobin S trait.11 
The relationship of these percentages to the actual prevalence 
of thalassemia trait in Connecticut is discussed by Pearson. 
The frequencies are consistent with those measured by Malamos 
in Greece for ft thalassemia carriers, which ranged from 3*3 - 
14.0# in different areas of Greece.^ 
Reporting of Results 
In keeping with the policy of confidentiality set by 
the screening committee, results were mailed in envelopes self- 
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addressed by the individual at the time of screening. Those 
found to have normal results simply received them in the mail. 
Those found to have any abnormality, including -thal trait, 
oi-thal trait, or Fe deficiency anemia were contacted first by 
telephone and subsequently sent a copy of their test results 
in the mail. The purpose of the phone call was to minimize 
anxiety by attempting to clarify any misconceptions which 
might exist and offer further explanation of the meaning of 
the test results. All phone calls were conducted by the same 
person. The significance of the trait was reaffirmed, again 
emphasizing its probable asymptomatic nature. Each person was 
cautioned about unnecessary ingestion of iron supplements, and 
risks for future childbearing was again outlined. All who re¬ 
ceived a telephone call were offered testing for family mem¬ 
bers. They were also offered the opportunity to discuss the 
test findings with a member of the medical advisory staff. A 
second copy of the pamphlet was included in each letter. Test 
results were reported in both English and Greek. 
Follow-up Study 
Population 
The adolescent and young adult population chosen for 
further study were those between the ages of 12 and 20 at the 
time of the original testing. Of the 187 total adolescents 
tested, 14 (7.5/0 were identified as yB-thalassemia carriers 
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of £ thalassemia trait were matched with controls who had 
also participated in the screening. Subjects were matched 
for age, sex, place of residence, marital status, and, as 
closely as possible, for father’s occupation. Because of 
the already select nature of the original population tested, 
all were Connecticut residents, all were of Greek ancestry, 
and all except two were Greek Orthodox. None of those studied 
had immediate relatives with Cooley's Anemia. 
The fourteen adolescents withyB thalassemia trait and 
their controls were interviewed. In addition, 3 adolescents 
withoi thalassemia trait and 2 more controls were interviewed. 
Interviews 
Personal interviews were conducted with all adolescents 
having either form of thalassemia trait and their controls.55-57 
Prior to conducting the interview, letters were mailed from 
the office of the Connecticut Campaign Against Cooley’s Anemia 
announcing that a follow-up study of the screening program was 
being performed on a group of young adults for the purpose of 
evaluating such a program so that it might be improved in the 
future. Letters were followed by a telephone call from the 
director of that organization, and interviews were scheduled. 
All of the index cases in the state were contacted successfully, 
and all were interviewed—-a 100% compliance rate. 
The interview was originally pre-tested on three adoles¬ 
cents without thalassemia trait. The subsequent thirty-three 
interviews were conducted in a ’’double blind" manner with the 
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interviewer blind to the screening results of each participant. 
All interviews were conducted by the author over a 3 
month period. If possible, interviews were held at the local 
Greek Orthodox church where the original testing had been done; 
some were held at private homes and local universities when 
that proved more convenient. 
The interview covered the following areas: (See Appendix ) 
1. Reasons for participating in the screening 
2. Prior knowledge of Cooley’s Anemia 
3. Current knowledge of Cooley’s Anemia 
4. Current knowledge of thalassemia trait 
5. Understanding of genetic risks and general genetic concepts 
6. Reaction to the test results 
7. Reproductive plans 
8. Reproductive attitudes 
9. Demographic information 
The interview included multiple choice and open ended 
questions. Responses were recorded verbatim; no tape recorder 
was used. Each interview took approximately one hour. Follow¬ 
ing the interview the participants asked questions which were 
also recorded. The interviewer then reviewed all points which, 
based on the interview response, needed clarification. Dis¬ 







All of the interview data was programmed into the com¬ 
puter, utilizing Data-text, a computer language designed for 
social and epidemiological studies. ^ 
Multiple cross-tabulations were performed to answer 
several questions: 
1) How well-matched are the experimental group and their 
controls? 
2) How is the subject’s status, having trait or not, correlated 
with knowledge and attitudes? 
3) What other factors affect knowledge and attitudes? 
4) How are knowledge and attitudes correlated? 
All of the continuous variables were grouped into three 
categories utilizing the mean value on all answers, and two- 
way cross-tabulations were performed. Several three-way cross¬ 
tabulations were run to look at the association between demo¬ 
graphic date, knowledge (or attitudes) and having the trait for 
thalassemia. Appropriate Chi-Square tests were used to test 
for significance. 
The data was evaluated for two separate populations: 
those with £ thalassemia trait and those without. Since it 
was not possible to match pairs identically, no matched pair 
analysis was done. Because of the small number of people with 
thalassemia trait (3), these were excluded from all data 
analysis. Since their controls represented varied sexes and 
age-groups, they were included in the control population 
A 
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analyzed. The results of the <x trait interviews will be dis¬ 
cussed separately. In comparing testing programs in the dif¬ 
ferent centers, the New Britain group (2) was also omitted. 
Scores 
Answers to both multiple choice and open-ended questions 
were assigned a score for each of the major categories of in¬ 
terest in this study: 
1. Knowledge 2. Attitudes 3. Response to test results 
Knowledge scores 
Five separate scores were assigned for knowledge, in¬ 
cluding previous knowledge, current knowledge of Cooley's 
Anemia, current knowledge of thalassemia trait, general genetic 
knowledge, and specific knowledge pertinent to the inheritance 
of thalassemia. 
Questions on Previous Knowledge were asked to attempt 
to ascertain how familiar this population was with thalassemia 
prior to the screening and education program. Because of the 
lack of accuracy in answering this question, answers were as¬ 
signed to only two categories: 'had heard of Cooley's Anemia 
and knew something about it' and 'knew nothing about Cooley's 
Anemia' before the screening program. 
A Knowledge of Cooley's Anemia score was based on a 
series of 9 points which were deemed by the author to be 
fundamental, each point earning a score of one: 






2. Understood the defect to involve hemoglobin or red blood 
cells 
3. Knew the disease was inherited 
4. Knew that treatment involved multiple transfusions 
5. Knew the disease was invariably fatal 
6. Knew the disease was fatal in the first three decades 
7. Had some mental picture of people afflicted with the 
disease 
8. Knew the disease affects Mediterraneans 
9. Knew that males and females are affected with equal 
frequency. 
The scores were subsequently subdivided into good ( 2: 6), 
fair (3-6) and poor ( < 3) on the basis of the mean score. 
This basis for division was used for all of the following 
scores. 
A Knowledge of Thalassemia Trait score was similarly 
assigned based on the information presented in the education 
program and the pamphlet utilizing the following points: 
1. Knew that the trait was not a disease 
2. Knew that the trait was a gene (any description of a gene 
was accepted) 
3. Knew that the trait was inherited from parents 
4. Knew that the trait was generally not associated with 
symptoms 
5. Knew the trait might be associated with a mild anemia 
6. No treatment necessary for persons with the trait 
■ . 
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7. Knew the trait might be passed on to offspring 
All questions were assigned a score of one, except #1 which 
was given three points, and the scores were subdivided again 
into good ( - 6), fair (3-6) and poor (< 3). 
To assess their general fund of genetic understanding, 
a brief quiz was designed. The General Genetic Knowledge score 
was, therefore, based on the points emphasized: 
1. Understood the concept of dominant-recessive gene 
2. Knew that brown-eyed parents could have blue-eyed children 
3. Knew how sex is determined genetically. 
These scores were assigned to only two categories: good ( 2: 2) 
and poor ( < 2). 
The Genetic Knowledge Specific to Thalassemia score was 
based on answers to a variety of both open-ended and multiple- 
choice questions: 
1. Knew both parents must have the trait for the child to in¬ 
herit the disease 
2. Understood independence, i.e. the risks are the same for 
each child born 
3. Knew that the child could inherit the trait from only one 
parent 
4. Knew the frequencies of offspring resulting from a match 
between two parents with thalassemia trait. (3 points) 
Scores were grouped into good ( > 4), fair (2-4) and poor (< 2). 
- ' .,,, . ■ ■ . 
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Attitude scores 
To determine the Perceived Seriousness of Cooley's 
Anemia, each person was asked to rank Cooley's Anemia and 
four other "diseases," from the one considered most serious 
to one considered least serious. Those included: 
a. being blind but otherwise normal 
b. being confined to a wheelchair but otherwise normal 
c. having a childhood disease that causes frequent hospital¬ 
izations and discomfort, but no physical or mental im¬ 
pairment and leads to an early death 
d. Cooley's Anemia 
e. having asthma 
Each was given a score from 1-5 according to where it was 
ranked. The diseases were then ordered according to their 
mean seriousness score, obtained by adding each individual 
score. 
The Perceived Seriousness of Thalassemia Trait was 
scored on two separate questions: 
1. How serious is thalassemia trait compared to other common 
problems such as a broken leg, acne, sprained ankle, ap¬ 
pendicitis, heart disease, mononucleosis, color blindness? 
2. How much would you like thalassemia trait compared to hav¬ 
ing no cavities, being 4'10" tall, not needing glasses, 
having clear skin, having your leg in a cast for one month, 
not having thalassemia trait, being hospitalized for a 
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Each choice from #1 was scored from 0-3, from 'not at all 
serious' to 'very serious.' Each choice from #2 was scored 
from 0-4, from 'not at all' to 'very much.' The diseases 
were subsequently given a "seriousness" score, arrived at 
by adding all of the scores from each interview. Thalassemia 
trait was then ranked against other choices, and rank orders 
were compared for the trait and control group. 
Two scores were designed to assess the individual's 
attitudes on family planning and abortion. Each person was 
asked how strongly he or she supported family planning for 
four reasons: the population explosion, financial diffi¬ 
culties in the family, having a chance of having a child with 
Cooley's Anemia, having already had a child with Cooley's 
Anemia. The Support Family Planning score was obtained by 
assigning a score of 1-4 for the possible choices of 'not at 
all,' 'slightly,' 'strongly,' 'very strongly.' The scores on 
each point were added to arrive at a total possible score of 
16. These were then subdivided into low 11), middle 
(12-13), and high (14-16) based on a median of 12 for the en¬ 
tire group. 
The Support Abortion score was arrived at by asking 
how justifiable abortion was in the events: that the preg¬ 
nancy were a threat to the life of the mother, that the 
mother were unwed, that there were a chance of having a child 
with Cooley's Anemia, that a definite prenatal diagnosis of 
f •' ; •> O 
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Cooley’s Anemia were made. Again, each answer was scored from 
1-4 for ’not at all justifiable,’ ’somewhat justifiable,’ 
'pretty much justifiable,' ’very justifiable.’ These scores 
were added and the possible score of 20 was subdivided into 
high (16-20), middle (11-15) and low (£ 10) based on a median 
of 14 for the entire group. 
Response to Test Results 
In order to simplify the interview responses on the 
Response to Test Results, answers were grouped into three 
categories: upset, relieved, no effect. A subjective dis¬ 
cussion of these responses will be included in the discussion 
to follow. 
Demographic data 
All continuous variables including age, grade, father’s 
occupation, mother's occupation, father’s education, and 
mother's education were divided into three categories based on 
the median response. The Duncan Code of Occupational Prestige 







In the three testing programs conducted, individuals 
between the ages of 12 and 20 were screened. Of those, 14 
(7.5%) were found to carry the gene for thalassemia and 4 
(2.1%) for <x thalassemia. All subsequent results will be 
reported for the £ thalassemia traits and the controls (N=l6) 
only. The <x thalassemia results will be commented on sep¬ 
arately . 
At the time of the original testing, the ages of the 
participants ranged from 12-20 with the mean being 15.8, and 
their grade in school ranged from 6th to graduate, with a 
mean of the 11th grade. When interviewed, their mean age was 
18, with a range from 12-23, and their mean grade completed 
was the 12th, with a range from 7th to graduate school. At 
the interview time 5 traits and 4 controls were employed full¬ 
time; 21 were students (Table 1). 
There were 13 males and 17 females. All were single 
at the time of testing. Two of the females had married since 
the original screening, and one had just had her first child. 
The vast majority were Greek Orthodox with 2 affiliated with 
the Episcopal church. 
Three places of residence were represented: 17 were 
from Hartford, 11 from New Haven, and 2 from New Britain. 
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Table 1. Age and grade of the population when 
screened and when interviewed 
# Traits # Controls 
These populations corresponded with the year of testing,with 
Hartford’s screening program carried out one year ago. New 
Britain's two years ago, and New Haven's one year ago. 
The mean family size of these adolescents was 2.9, 
with 10 having 3 children, 12 having two or less, and 8 hav¬ 
ing four or five. The paternal occupation scores ranged from 
15-85 with a median of 38, indicating that the majority of 
fathers held blue-collar or low white-collar jobs. The mater¬ 
nal occupation scores were somewhat higher, with a median of 
*J 11' 
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6l and a range from 15-72. Twelve mothers were housewives. 
The median education level completed for both parents was 
the 12th grade, with 10 fathers and 3 mothers having obtained 
a college or graduate degree. The education level ranged from 
6th grade completed in Greece to Ph.D. obtained in the U.S. 
Two markers for degree of acculturation were used: 
language spoken at home and generation American. Three of 
the participants speak Greek only at home; 11 speak only 
English; 16 are bilingual. The majority of those who are bi¬ 
lingual indicated that the predominant language spoken at 
home when they were children was Greek, but as they became 
older English had become the major language. 
Prior to the screening program, 8 (27%) had been 
thought to be anemic, and all of them had received iron 
therapy for variable amounts of time, some for 2 years. 
Matching traits and controls 
Despite some discrepancies in category size, the jB 
trait population and their controls were well matched (p>.5) 
for current age, age at the time of screening, grade now, 
grade when screened, sex, marital status, residence, family 
size, sibling position, father's occupation, father's educa¬ 
tion, mother's occupation, mother's education, years since 
testing, employed full-time (p=.4), religion (p=.2), genera¬ 
tion American (p=0.12; those with the trait were more likely 
to be 2nd or 3rd generation), and grade average (p=0.l8; more 




difference between the trait group and the controls was in 
language spoken, with controls more likely to speak Greek 
only at home and the traits more likely to be bilingual. 
(p=.047) An equal number spoke English only at home. 
There was a trend illustrating that more people with 
thalassemia trait had been anemic and had received iron 
therapy in the past. (p=.072) Of the 8 people who had been 
anemic, 6 of them were traits and 2 were controls. 
Participation in the Program 
All adolescents chosen for this study were registered 
in the original testing and education program conducted in 
their church. Most were informed of the program by church 
workers or church bulletins. On questioning them about the 
original program, 7 (23$) either could not remember hearing 
the talk or claimed to have missed most of it by being too 
late. The other 77% remembered being given a talk and slide 
show. Everyone remembered being given a pamphlet; 4 still 
have it. There was no difference in the two experimental 
populations in these two variables. 
Motivation to Participate 
a) Over half (57%) of the adolescents admitted to be¬ 
ing encouraged by their parents to participate. The other 
43% were self-motivated. Those who were other-motivated 
were most likely to state that "my mother made me"; one even 
said that her mother had "forced" her to participate. Those 
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who were self-motivated gave reasons: "I went knowing that 
I would find out if I had the trait and that's a good thing 
to know." "I wanted to know if I had a trait and also because 
my godmother's children were afraid of it, so I wanted to take 
them and show them it wouldn't hurt." 
b) There was a difference in motivation between those 
with the trait and the controls, the controls being more self- 
motivated and the traits being more other-motivated! (p=.05) 
(Figure 1) 
Figure 1. Motivation to participate 
B Trait Control 
Self 21.4* 62.5% 
3 10 
Other 78.6% 37.5% 
11 6 
P = .05 
In comparing the four sibling groups in which one had the 
trait and one was a control, two groups disagreed in their 
motivation. In both, those with the trait reported being 
other-motivated, stating that "my mother made me," and those 
who were controls claimed to be self-motivated: "I knew it 
was something important because we knew a family with a child 
who died of it. We thought it was important to know." "We 
had nothing to lose and something to gain." 
I 1 ‘■-IJ' 
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Previous Knowledge 
When asked to recall how much they had known about 
thalassemia before the screening test, 21 (70$) stated that 
they had never heard of it or that they had heard it men¬ 
tioned but knew nothing about it. There was no significant 
difference between the trait and control population, or be¬ 
tween the anemic and non-anemic population in this regard. 
Knowledge of Cooley’s Anemia 
Over half of the participants (16) said that they had 
at one time known someone with Cooley’s Anemia, suggesting 
that this population might have a greater than average ex¬ 
posure to knowledge about the disease. However, only 11 (37%) 
had what was considered a good understanding of the disease, 
13 (43$) had a fair understanding, and 6 (20$) had a poor 
understanding. Of the separate aspects of the disease, 8 
understood the defect, 4 knew the symptoms, 21 knew the 
disease was fatal, 12 had a mental picture of someone with 
the disease, 13 knew that males and females were affected 
equally, and 28 knew the disease was inherited. (Table 2) 
There was no significant difference between the trait 
group and the control group in understanding of the disease. 
Knowledge was not related to age, education, grade average, 
years since testing or any of the other demographic vari¬ 
ables described. Those who claimed to have known something 
about Cooley’s Anemia before the screening program had higher 
scores on their knowledge of the disease. (p=.033) Similarly, 
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Table 2. Knowledge of Cooley's Anemia 
#total % strait % ^controls % 
Good knowledge 11 37% 5 50% 6 37.5* 
Fair knowledge 13 43% 6 43% 7 43% 
Poor knowledge 6 20% 3 21% 3 19% 
Total 
%total yes #yes 
Trait 




defect 27% 3 21% 11 5 31% 11 
Knew symptoms 13% 3 21% 11 1 6% 15 





3 10 62% 6 
Had mental picture 40% 4 28% 10 8 50% 8 
Knew treatment 60% 8 57* 6 10 62% 6 
Knew disease,Medit . 97% 13 93* 1 16 100% 0 
Knew males=females 43% 5 36% 9 8 50% 8 
Knew disease 
inherited 93? 14 100% 0 14 87% 2 
those who claimed to know someone with the disease showed a 
tendency (p=.08) to know more about the disease. There was 
no association between knowledge of the disease and either 
hearing the original talk or reading the pamphlet. 
Those tested 3 years ago knew slightly more than those 
tested 1 year ago. (p=.196) The group tested 3 years ago was 
C I 
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older (p=.009), less likely to speak Greek (p=.08l), had less 
highly educated fathers (p=.045) than the group tested 1 year 
ago. This difference between the years tested is notable. 
We have already seen that knowledge of the disease does not 
correlate with age, language, and paternal education. 
Knowledge of Thalassemia Trait 
Fourteen of the total have the trait themselves, and 
an additional 8 know someone who has the trait. Therefore, 
only 8 (27%) do not know anyone with thalassemia trait. One 
half, or 15, had what was scored a good knowledge of the 
trait, 9 (30%) had a fair understanding, and 6 (20%) had a 
poor understanding. 
Those with the trait knew significantly more than those 
who did not have the trait. (p=.013) (Figure 2) No one with 
thalassemia trait had a poor understanding while 6 of the con¬ 
trols did. 















In knowledge of the individual aspects of the trait, 
19 had a good concept of the meaning of trait, and 22 knew 
the difference between the trait and the disease. Of those 
8 who did not, 14$ were traits and 38$ were controls. When 
asked what the symptoms and treatment for thalassemia trait 
were, 19 correctly responded (79$ of the traits and 50$ of 
the controls). Significantly, of the 12 who knew that one 
with the anemia of thalassemia trait need not take iron, 9 
had the trait themselves. (p=.017) However, no one under¬ 
stood the reason for this. (Table 3) 
Table 3. Factual knowledge of thalassemia trait 
Trait Control p-value 
# ( $ )total yes_$ yes $ 
Understood concept 
of trait 19 (64$) 11 78.6$ 8 50$ .215 
Knew difference be¬ 
tween trait and 
disease 22 (73$) 12 85.7$ 10 62.5$ .155 
Knew symptoms, 
treatment 19 (64$) 11 78.6$ 8 50$ .215 
Knew about Fe 
treatment 12 (40$) 9 64.3$ 3 18.8$ .017 
Understood Fe 




Knowledge of thalassemia trait was also significantly 
related to knowing someone with the trait, but it was not 
associated with any other variables described. Of interest, 
however, those who stated that they were self-motivated to 
participate in the program were more likely to score high 
on the factual knowledge. (p=.06l)* This relationship was 
somewhat stronger for the traits alone. (p=.051) Thus it 
seems that the combination of having the trait and being self- 
motivated to participate provided the best results on knowl¬ 
edge. There was no association between knowledge of the trait 
and hearing the talk or reading the pamphlet. 
General Genetic Knowledge 
Almost all of the participants (26) had received some 
coursework in high school or junior high school covering 
human genetics. In response to some general questions on the 
subject, 13 (^3$) demonstrated a good background in genetics, 
and 17 (56$) had a poor understanding. About half (14) ap¬ 
peared to have a basic understanding of the dominant-recessive 
concept. Almost everyone (26) answered correctly that brown¬ 
eyed parents could have children with blue eyes. Half (15) 
knew that the sex of the fetus was determined by the father’s 
sperm. There was no significant difference between the trait 
and control population on any of these points. 
*As we have already seen, those who were self-motivated were 
more often controls and those who are other-motivated are 






Surprisingly, general genetic knowledge was not 
associated strongly with grade average, age, acculturation, 
or any of the other demographic and knowledge variables. 
When the trait and controls were compared, some significant 
differences emerged. Among the trait population, those who 
spoke English at home (p=.011), had more educated fathers 
(p=.033) or mothers (p=.089), and those tested only 1 year 
ago (p=.044) had greater knowledge of genetics.* In the con¬ 
trol population, those who had completed more schooling had 
greater knowledge, (p=.038) but in the trait population genetic 
knowledge was not related to education. 
Those with the trait who heard the original talk were 
more likely to do poorly on general genetic knowledge. (p=.0Q9) 
In contrast, those with the trait who had read the pamphlet 
were more likely to do well in genetic knowledge. (p=.028) 
Specific Genetic Knowledge 
In response to questions pertaining specifically to 
thalassemia and its mode of inheritance, only 7 (23%) demon¬ 
strated good understanding, 11 (37%) had a fair understand¬ 
ing, and 12 (40%) did poorly. Those with thalassemia trait, 
however, knew significantly more than the controls, with 86% 
of them compared to 37% of the controls having a fair or good 
understanding of the genetics of thalassemia. (p=.012) 
(Figure 3) 
*As we have seen, those tested 1 year ago were younger, were 













Almost everyone knew that the disease was inherited 
from the parents; 21 knew that both parents must have the 
trait for the child to inherit the disease, those with 
thalassemia trait being significantly more knowledgeable. 
(p=.Q35) In regard to the frequencies and probabilities of 
given reproductive outcomes, those with thalassemia trait 
scored higher. That two parents with thalassemia trait have 
a 25$ chance of giving birth to a child with Cooley's Anemia 
showed a highly significant split between controls and traits, 
with Q6J of the traits and 31$ of the controls answering cor¬ 
rectly. (p=,009) (Table 4) 
In addition to ’having thalassemia trait,' several 
other variables showed some association with specific genetic 
knowledge. These included # siblings (p=.Qll), grade average 
(p=.004), knowing someone with thalassemia trait (p=.001), and 
knowing someone with Cooley's Anemia (p=.024). All eight who 
did not know someone with thalassemia trait had a poor knowl¬ 
edge of the genetics. Those who demonstrated a poor general 
genetic knowledge were more likely to do poorly on specific 
-4- . 
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Table 4. Knowledge of the Genetics of Thalassemia 
Statement Traits Controls p-value 
Knows that both parents must have 
the trait for the child to have 
the disease 92.9% 50% .035 
Knows that the disease is in¬ 
herited 100% 87.5% n. s. 
Understands independence -42.9% 18.8% n. s. 
If someone with the trait were 
to marry someone without the 
trait: 
a) what is the chance that their 
children have the trait? 35.7% 37.5? n. s. 
b) what is the chance that their 
children have the disease? 93% 50$ .014 
If someone with the trait were 
to marry someone with the trait: 
a) what is the chance that their 
children have the trait? 50% 25$ n. s. 
b) what is the chance that their 
children have the disease? 85.7% 31.3$ .009 
c) what is the chance that their 
children be normal? 42.9$ 43.8% n. s. 
genetic knowledge, (nonsignificant) It was also noteworthy 
that all who were born in Greece and 4/5 of those who spoke 
Greek only at home did poorly. Therefore a poor knowledge 
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was associated with not knowing someone with thalassemia 
trait, poor general genetic knowledge, being born in Greece, 
and speaking Greek at home. 
Perceived Seriousness of Cooley's Anemia 
The participants were asked to rank Cooley’s Anemia in 
order of seriousness with 'being blind,' ’being confined to 
a wheelchair,’ 'having asthma,' and a description of a disease 
similar to Cooley’s Anemia. Nine (4 traits/5 controls) ranked 
it as most serious, 12 (5/7) ranked it second, 3 (2/1) ranked 
it third, and 6 (3/3) ranked it fourth. No one considered it 
the least serious. After assigning rank scores Cooley's 
Anemia ranked second after a description of a disease similar 
to it for the trait population. For the controls, it was 
ranked first, (not significant) (Table 5) 
Table 5. Perceived Seriousness of Cooley’s Anemia 
(ranked from most serious to least serious) 
Traits mean score* Controls mean score* 
1. Disease similar to 4.0 1. Cooley's Anemia 3.9 
Cooley’s 
3.8 2. Cooley's Anemia 3.7 2. Disease similar to 
Cooley’s 
3. Being blind 3.6 3. Being blind 3.4 
4. Being confined to 2.6 4. Being confined to 2.8 
wheelchair wheelchair 
5. Having asthma 1.1 5. Having asthma 1.1 
*Total possible score = 5 
' 
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When asked what they thought it would be like to have 
Cooley's Anemia, 12 thought it would be extremely bad, 6 felt 
that it would be fairly bad, 3 thought that it would not be 
bad at all, and 9 had no idea what it would be like. There 
was no difference between the trait and control population 
in response to this question. 
Perceived Seriousness of Thalassemia Trait 
In response to the question on the seriousness of 
thalassemia trait, 5 people answered that it was ’very serious,' 
12 that it was ’pretty much serious,’ 12 that it was 'mildly 
serious,’ and 1 that it was 'not serious.' (Appendix, p.10) 
When scored and compared to the other conditions asked, 
thalassemia trait was ranked #2 for the total population, #4 
for the traits, and #2 for the controls. Most people thought 
that thalassemia trait was less serious than heart disease and 
appendicitis but more serious than mononucleosis, color blind¬ 
ness, broken leg, acne, or sprained ankle. (Table 6) 
The difference between the control group and the traits 
in perceived seriousness of thalassemia trait is not statis¬ 
tically significant. (p=.102) All who thought that thalassemia 
trait was 'very serious’ were controls. (Figure 4) 
There was an association between sex, generation Amer¬ 
ican (p=.004), and language spoken at home (p=.003) and per¬ 
ceived seriousness of thalassemia trait. Females, those born 
in Greece, and those who speak Greek at home were more likely 
to consider the trait more serious. There was no significant 
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Table 6. Perceived Seriousness of Thalassemia Trait 
(ranked from most serious to least serious) 








1. Heart disease 2.7 Heart disease 2.7 Heart disease 2.7 
2. Appendicitis 1.7 Appendicitis 1.85 Thalassemia trait 2.0 
3. Thalassemia trait 1.7 Mononucleosis 1.64 Mononucleosis 1.7 
4. Mononucleosis 1.65 Thalassemia trait 1.36 Appendicitis 1.55 
5. Color blindness 1.23 Color blindness 1.28 Broken leg 1.3 
6. Broken leg 1.17 Broken leg 1.0 Color blindness 1.25 
7. Acne .77 Acne .71 Acne .81 
8. Sprained ankle .54 Sprained ankle .36 Sprained ankle .69 
*Total possible score = 4 


















association found between the perceived seriousness of the 
trait and any of the other variables including factual knowl¬ 
edge of the trait. When the trait and control populations 
were looked at separately, however, those with the trait who 
had a good knowledge of the disease were more likely to think 




Figure 5« Factual knowledge of disease (trait only) 




p = .089 
In response to the questions of how much they would 
like 'having thalassemia trait’ and how much they would like 
'not having thalassemia trait’ compared to other problems, 
both the trait and control groups appeared to most like 'not 
having thalassemia trait,' above all. (Table 7) 
The individual cases who felt that thalassemia trait 
was 'very serious' had some misunderstandings. None of them 
had the trait. 
o S'- 
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Table 7♦ How much would you like these disorders? 






1. not having thalassemia 
trait 
3.7 1. not having thalassemia 
trait 
3.8 
2. having no cavities 3.6 2. having no cavities 3.6 
*3. having clear skin 3.4 3. having clear skin 3.4 
4. not having to wear 
glasses 
2.9 4. not having to wear 
glasses 
3.2 
5. having a leg in a cast .57 5. having a leg in a cast .75 
6. being 4’10" tall .57 6. being 4,10" tall .56 
7. being hospitalized for 
a minor operation 
.57 7. having thalassemia trait .56 
8. having thalassemia trait .43 8. being hospitalized for 
a minor operation 
.37 
^Significant difference for the traits and controls at p=.051 
**Total possible score = 4 
' ' I j c '* ' 
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Case 27: M.T. is a 14 y.o. male, in the 7th grade. He 
is first generation Greek, and Greek is spoken at home, 
but his English is fluent. His knowledge of both the 
trait and the disease was poor. He thought that the 
trait could be contagious: "You could spread it to 
someone else or someone could catch it from you if you 
have sex with them." And he thought the trait was a 
disease itself: "you won't be able to cure it. If you 
find out you got it, you’ll go to the doctor and they’ll 
give you some kind of medicine for it." Most important¬ 
ly, he felt that all of the conditions asked about were 
’very serious’ with the exception of sprained ankle and 
mononucleosis. 
Case 29: M.C. is the 22 y.o. married sister of M.T. 
who also was born in Greece and who speaks broken 
English. She completed high school with a C+ grade 
average. Her knowledge of the disease was fair, but 
when asked what the trait was, she responded: "I don’t 
know what you mean. You have to go to the doctor and 
be checked to see what he can do. I would feel awful 
if I had it. It’s important to know because then you 
can be cured maybe. If you have it and you don’t know 
and you go have children, your kids are going to have 
it too." Like her brother she scored everything as 
'very serious’ except acne and sprained ankle. 
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Case 31: T.M. is a 19 y.o. male freshman in college. 
He is also a first generation American who has lived in 
the U.S. for 9 years and who speaks fluent English. A 
cousin of his has Cooley's Anemia, and his knowledge of 
the disease was good. His knowledge of the trait was 
also excellent. When asked why he was tested, he said: 
"After I've seen my cousin, I decided to go. It's kind 
of scary to tell you the truth." He responded to being 
told that he did not have the trait with "great relief." 
When asked whether he wanted his mate tested for the 
trait, he emphatically stated: "Yes. I wouldn't want 
the children to get the trait." Unlike the first two 
cases, he scored only the trait and heart disease as 
'very serious,' those being considered far more serious 
than any of the other choices. 
Case 33- G.S. is a 16 y.o. second generation male who 
is bilingual at home. He had the trait and the disease 
somewhat confused. When asked why he thought it was im¬ 
portant to diagnose the trait he responded: "so they 
can find a way to stop the trait from being passed on, 
run all kinds of tests—try different medicines—some 
radioactivity maybe, some way to kill the cells" as if 
the trait were a cancer-like disorder. "It might be 
dangerous to my wife, because I could pass the trait on 
to her." When asked if there were any dangers of not 
knowing one had the trait: "Oh yeah!! You could get a 
- 
61 
sudden attack or your condition could deteriorate, and 
it would be dangerous." He also thought that only 
heart disease was as serious as the trait. 
Case 20: J.A. is a 19 y.o. female high school graduate 
who is third generation American and speaks English 
only at home. She knew someone who had died of Cooley’s 
Anemia. Her concept of the disease was somewhat dis¬ 
torted. Although she understood the genetics fairly 
well, she had an image of the disease as being associated 
with birth defects and speech impediments. She also had 
a minimal grasp of the trait, not knowing whether or not 
there were symptoms or treatment. She thought that aside 
from thalassemia trait, only heart disease and mono¬ 
nucleosis were ’very serious.’ 
These five cases illustrate that those who perceive the 
trait as ’very serious,' are less acculturated and have a rela¬ 
tively poor understanding of the trait. 
Marriage and Child-bearing Plans 
Most felt that their ideal family size would be small, 
with 15 wanting 2 children only, 9 wanting 3, and only 4 want¬ 
ing 4 children. Only two (one trait and one control) felt 
that having the trait might influence their choice of mate; 
3 did not know. The remaining 15 emphatically stated that it 
would not change their plans. However, when asked how marry¬ 
ing someone with the trait might affect their childbearing 
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plans, 5 (36$) of those with the trait said they would adopt, 
4 (29%) said they would have no children rather than take the 
chance, 2 (14%) did not know what they would do but they would 
be concerned, and 3 (21%) would not change their plans at all. 
Examples of individual responses follow: 
"Not very much has changed in my future plans. 
Just the fact that there's a possibility of a 
decision. I've thought about this. When the 
time comes for me to have children, I'll find 
out the latest lowdown. If there are no other 
options, I would probably adopt kids." 
(21 y.o. F) 
"I'll have to be cautious as far as marriage 
is concerned. If I were to marry a girl that 
had it, I would be careful not to have any 
offspring. I would also consider adoption." 
(19 y.o. M) 
"If I marry someone who could have the trait, 
I would get him tested. Then we'd make a de¬ 
cision together about what we want to do. 
It's a hard decision." (15 y.o. F) 
"Now that I know I have the trait I'll be 
careful. I’ll find out if the person I 
marry has the trait. I would not have chil¬ 
dren if my wife had the trait." 
(13 y.o. M) 
Predictably, the controls differed significantly in 
their responses, with 12 saying that marrying someone with 
the trait would not affect their childbearing plans. (p=.002) 
However an additional 4 (29%) stated that in some way they 
would be concerned about having children. These four all had 
some common misunderstandings which caused them to worry. Two 
of the four have been mentioned previously as considering 
thalassemia trait 'very serious.' (#29 and #33) As we have 
seen, they have multiple misunderstandings. Two thought that 
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it might be possible to contract the trait later in life; 
both felt that they should be retested at every opportunity 
in case they should get the trait at some time. Another 
thought that the children could inherit the trait from grand¬ 
parents: 
"The trait might be in there from the 
parents or grandparents. Even if neither 
of us has it, the child might. It does 
happen." (18 y.o. F) 
Therefore, she considers having children a risk, even though 
she does not have the trait. 
All trait carriers wanted both their prospective mate 
and all of their children tested for thalassemia trait. Al¬ 
most everyone, traits and controls alike (26), wanted their 
mates tested regardless of ethnic ancestry, and 3 (controls) 
would like the mate tested if he/she were Greek or Italian. 
Only one person (control) thought that the mate testing was 
unnecessary. Similarly almost all (27) would like their chil¬ 
dren tested regardless of their mate’s carrier status, and 
an additional 3 (controls) would like their children tested 
only if their mate were a trait carrier. 
Support Family Planning 
The support for family planning was high in this group 
of adolescents and young adults. Out of a possible total score 
of 16, the mean and median score was 13, with scores ranging 
from 7-16. Those with thalassemia trait were somewhat more 
supportive of family planning, but not significantly so. After 





family size might be desirable, ’having a child with thalassemia 
major’ was ranked first, followed in order by 'having a chance 
of having a child with thalassemia major,' 'having financial 
difficulties,' and 'population explosion.' (Table 8) (See 
Appendix, A9) 
Table 8. Reasons for supporting family planning 
(ranked from support most to support least) 
Total Trait Controls 
Mean Mean Mean 
Score* Score* Score* 
1. having had a child with Cooley's 2.5 2.7 2.4 
2. having a chance of having a 
child with Cooley's Anemia 2.3 2.5 2.1 
3. having financial difficulties 2.1 2.3 1.9 
4. population explosion 1.8 1.9 1.8 
*Total possible score = 4 
Those with a high support for family planning were 
more likely to be female (p=.026) and to be employed full¬ 
time. (p=.005)* Those who demonstrated a l_ow support for 
family planning appeared to equally represent all age groups, 
education levels, and socioeconomic levels. Those with a 
good factual knowledge of the disease were more likely to 
support family planning for both reasons related to Cooley's 
Anemia. (p=.128) 
*This difference cannot be distinguished from the sex differ¬ 
ence, since all who are employed full-time are female. (p=.002) 
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When support of family planning is looked at in terms 
of both age and sex, a significant difference is found in the 
oldest age group, 19-23, where 6 females have a high support 
for family planning and no males.* (p=.015) There is no 
significant sex difference in the other age groups, and in 
fact the younger males and females appear to score as highly 
as the older females. 
When sex difference is examined separately for traits 
and controls, the significant difference appears only in the 
trait population! Females with thalassemia trait are more 
likely to have a high support for family planning than males. 
(p=.029), but the male and female controls show no such dif¬ 
ference (p > .5). (Figure 6) 







low 1 0 
middle 4 1 
high 1 7 
.029 
*Since 6/8 of the 19-23 age group are female, it is difficult 
to distinguish the age-sex difference from a sex difference. 
. 
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When those employed full-time are examined separately 
for traits and controls, a trend is found in both populations 
showing that those employed are more likely to support fam¬ 
ily planning whether they have the trait or not. (p=.055 for 
traits and .077 for controls) 
Support Abortion 
The support for abortion was not as high in this group 
as the support for family planning, and there appears to be a 
wider dispersion of the mean and the median, indicating a 
wider skew in the scores. Out of a total score of 20 for each 
individual, the mean score was 14.5 and the median was 16, 
with scores ranging from 8 to 20. The questions asked and the 
responses appear in the Appendix. (Appendix A9) 
Except for ’chance of having a child with Cooley’s 
Anemia,’ where the p=.064, there were no differences between 
the trait and the control group in responses. After scoring 
and ranking the individual responses, the ’threat to the 
mother's life’ was ranked first, as the most justifiable rea¬ 
son for having an abortion followed by 'definite prenatal 
diagnosis,' with 'chance of having a child with Cooley’s 
Anemia' ranked third for the trait population and fourth for 
the controls. (Table 9) 
One highly significant association was found between 
generation American and support for abortion. (p=.010) All 
of those people who were born in Greece scored low on support 
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Table 9. Reasons for supporting abortion 
(ranked from support most to support least) 
Traits Controls 
rank 
1. threat to mother’s life 
mean 
score* 




2. definite prenatal 
diagnosis of Cooley’s 
2.8 definite prenatal 
diagnosis 
2.1 
3. chance of having a 
child with Cooley's 
2.4 unwed mother 1.6 
4. unwed mother 1.5 chance of having a 
child with Cooley's 
1.4 
5. unplanned child .93 unplanned child 1.1 
*total possible score = 4 
of abortion. No other associations were found with age, 
grade, sex, employed, socioeconomic status, grade average, 
or factual knowledge of the disease. Trait subjects with 
a good knowledge of the trait were more likely to support 
abortion in the event that there were a chance of having a 
child with the disease. (p=.172) There was no association 
for the controls. 
Response to Test Results 
When asked what their reaction was when they learned 
the results of their screening, 6 answered that they were 
upset for a variable period of time, 11 expressed a feeling 
of relief, and 13 accepted the results or felt no effect. 
, ! 
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These responses were substantially different for the trait 
group and the controls. (p=.001) Only those with the trait 
were at all upset, and only the controls were relieved. How¬ 
ever, 8 traits and 5 controls reported no response to learn¬ 
ing the test results. (Figure 7) 
Figure 7. Response to test results 
trait controls 
.001 
In focusing on those with the trait, several factors 
seemed to be associated with their response to the test re¬ 
sults. Females with the trait were more likely to be upset, 
and males were more likely to express that the results did 
not affect them at all. (p=.087) Those who spoke English 
only were more upset than the bilingual group. (There were 
no Greek speaking traits.) (p=.037) 
In looking at the control population, those who spoke 
Greek only were more likely to experience relief than no ef¬ 
fect when they were told their test results. (p=.0l6) It is 
. a 1 
noteworthy that both first and second generation Americans 
all expressed relief in response to their test results. 
(p=.113) No other variables including age, education, or 
marital status were associated with the response to test 
results. 
The verbatim responses of the adolescents with the 
trait to the test results illustrate more clearly their emo 
tional responses. Of the 8 who expressed ’no effect’ the 
responses varied from nonchalance to surprise. Some had de 
veloped defenses to protect against the information. One 
was relieved because he was afraid that he might be told he 
had the disease! 
"Big deal! It means nothing to me. It's 
only the trait." (18 y.o. M) 
"I was grateful, because I think it's good 
to know." (23 y.o. F) 
"I thought I would have it. I guessed I 
would. I was not surprised or sorry or 
anything like that." (13 y.o. M) 
"I wasn't really surprised because I knew 
I probably had it—my parents are both from 
Greek backgrounds. I wasn't upset. If it 
was serious I probably would be, but it's 
not that bad." (18 y.o. M) 
"I didn't think I could have it, because 
I had never heard of it before so it 
couldn't be that important so why bother. 
I was kinda surprised. I had sorta for¬ 
gotten about it. I wanted to know more 
about it and know exactly what was going 
on. At first I wasn't sure what they meant 
by the trait. I was not frightened—just 
surprised." (15 y.o. F) 
"Of course I had hoped there would be no 
trait or disease, but the trait was better 
than having the disease. I thought I might 
. 
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have the disease. I listened to that talk, 
found out it wasn't that dangerous so I don't 
mind. It's no big deal." (21 y.o. M) 
"At the time it didn't bother me. Everyone 
was telling me not to go out with Greeks 
or Italians, and I don't usually." 
(19 y.o. F) 
Of the 6 people with the trait who were upset in response to 
the test results, the overwhelming feeling was that they had 
forgotten the significance of the trait, and one had actually 
missed the original program. They all expressed a need to 
obtain more information. Said one 18 y.o. male with the 
trait: "It was a good program, but I didn't pay much atten¬ 
tion. You don't pay attention till you have it—that's why 
I'm here now." Also those who were dating Greeks or Italians 
at the time were more likely to be upset. Although they had 
reacted originally by becoming upset, through the processes 
of obtaining more information or developing some defenses, 
most had managed to incorporate the information. 
"When they first told me that I had the 
trait, I got all scared. When they finally 
explained what it was, I felt better. (She 
had missed the original program.) Then my 
mother told me she had it all her life and 
I felt much better. Now it doesn't bother 
me." (15 y.o. F) 
"It didn't affect me. Well, I was kinda 
worried—just after I found out. Then I 
read a little more of the information that 
I had gotten from the church." 
(19 y.o. M) 
"I was dating an Italian at the time. I was 
a little upset, to tell you the truth. I 
guess I didn't know enough about the disease 
or the trait at the time. I would like to 
■ 
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read some more about it. I had the choice 
of setting up an appointment with the doctor 
and I didn’t go. They assured me that there 
was nothing wrong with me. Said I could pass 
it on to my children. Then I worried about 
having children with the disease. It was on 
my mind for over a week. Then I more or less 
took it out of my mind. Then I married some¬ 
one (from English ancestry) I didn't think 
would have it. I did consider it when I de¬ 
cided to get married. I’m glad I knew. My 
parents were concerned. I think my mother 
(who had the trait) would feel guilty if I 
were to marry someone with the trait.” 
(21 y.o. F) 
The concern was expressed in some unusual ways for one girl 
who experienced a change in her self image: 
"I wasn’t prepared. It was really strange. 
It almost felt like there was something 
physical. I would look at my hand . . . 
Just the thought that there was something 
there that I didn’t know about. I wanted 
my boyfriend to get tested. I wasn't ex¬ 
actly scared because I knew I couldn't get 
it. It was just a weird feeling—I always 
considered myself 'normal.'” 
(21 y.o. F) 
One 18 y.o. female had particular difficulty becoming 
comfortable with the information. She had been symptomatically 
anemic for several years and was somewhat worried already. 
Subsequent to the testing, she remained symptomatically anemic. 
Her mother treated her as if she were unwell, and had been giv¬ 
ing her food supplements. In addition, she was seriously 
dating a Greek. 
”1 thought for sure I wouldn't have it. I 
started crying. I really didn't know that 
much about it and I got scared. I thought 
I would be sick from it. I'm going to have 
to watch who I marry. At the time I was 
dating a Greek. I thought that when I got 
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older, it would get worse. I thought it was 
more like the disease; I thought I would be 
tired all the time. They just said you can't 
have iron. I don't understand that about the 
iron. Anyway, I felt better after they ex¬ 
plained it to me again. But my mother is 
overprotective. She was very upset at first. 
Now she bothers me to eat all the time, stuff 
like spinach juice and liver. I feel like a 
little kid again." (18 y.o. F) 
Response to Testing Program 
When asked their opinion of being tested, all stated 
that they were glad they had been tested. In addition, all 
would recommend a similar testing program to a friend. When 
asked what they thought the ideal age for screening was, 12 
recommended grade school, 11 junior high, and 7 high school. 
Many of the older people expressed that the screening program 
might have been too late for them had they already been married. 
Although 15 felt that their age was a good age for screening, 
14 (47JO felt that it was too late. Only one (control) felt 
that it had been too early for him. There were no differ¬ 
ences between the traits and controls on responses to these 
questions. 
In an attempt to ascertain the impact of the screening 
program on these adolescents, they were asked how often they 
think about the results of their testing, had they gone for 
further counseling, whether they discussed the results with 
others outside their families, and whether they had looked up 
additional information about thalassemia after the screening. 
Very few think about the results: 10 said they never did, 
' 
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10 seldom, 8 occasionally, and only 2 often. Seven of the 
traits and 3 of the controls think about the results oc¬ 
casionally or often and 7 controls and 3 of the traits 
claimed to never think about them. Interestingly, the two 
who thought about the results 'often' were the two married 
participants. Only one had the trait. The other is a 
22 y.o. first generation female (Case 29, page 59) who had 
2 weeks before the interview given birth to her first child. 
She expressed some worries that she might some day have the 
trait, even though her screening was negative. Furthermore, 
her husband had never been tested. 
No one had taken advantage of the offer to receive 
additional counseling with a member of the medical staff. 
Only 5 had looked up additional information; 4 of these had 
the trait. Most people talked to someone outside their 
family about their results. Of those, 13 spoke with friends, 
5 with a girlfriend or boyfriend, 4 with the doctor, and 6 
spoke with no one. Of those who spoke to no one, 7 were 
controls, and the one trait was a 13 year old boy. There 
were no significant differences between the traits and con¬ 
trols . 
When asked whether they were satisfied or dissatis¬ 
fied with their understanding of thalassemia and thalassemia 
trait, 14 said they were, and 16 were not. There were no 




Response to Interview 
For quite a few of the participants, the interview 
served as a reminder of information which they had stored. 
Several stated that they never thought about the trait until 
they had been called for this interview. Many said that they 
had become dissatisfied with their understanding of thalassemia 
as a result of the interview. All seemed interested and asked 
numerous questions after the interview. (See Appendix B ) 
One case serves to point up some important features 
of this age group. P.K. is a 19 year old female, freshman 
in college, who had been tested 3 years previously when she 
was 16 and in the 10th grade. Her aunt had died of Cooley's 
Anemia, and she demonstrated a very good understanding of 
both the trait and the disease. When asked how she felt when 
she was told that she had the trait: "At the time it didn’t 
bother me. Everyone was telling me not to go out with Greeks 
or Italians. I didn't think it was serious, it isn't. If I 
do marry someone with the trait, I might not be able to have 
kids. I'll worry about that later." The Impression from the 
interview was that her understanding and adjustment were ex¬ 
cellent. However, the day following the interview she began 
thinking more about having the trait and became quite con¬ 
cerned. That night she called home to report that she had 
been interviewed and had enjoyed the interview, but now was 
becoming concerned. For the first time in her life she was 
dating seriously and marriage had become more tangible to her. 
. 
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And for the first time she felt that her carrier status was 
pertinent—3 years after being tested. 
Results of ot Trait Interviews 
Only three adolescents with trait were interviewed. 
They were aged 16, 17, and 23 at the time of the interview. 
One was a male and two were female. All were single. Two 
spoke English at home, and one spoke Greek. All had a B 
grade average in school. In terms of demographic data, moti¬ 
vation to participate in the program, knowledge of thalassemia 
and thalassemia trait, they do not differ from the rest of 
the population surveyed. All had a fair-good understanding 
of thalassemia, and all had a fair-good understanding of the 
trait. Since, no valuable statistical analysis can be made 
on so small a group, only the results pertinent to 
thalassemia trait will be reported. 
All three oi. traits shared confusion about the difference 
between oc and yS thalassemia trait. None of them knew the dif¬ 
ference between the two conditions, and their responses to 
the questions were indistinguishable from those with ,6 trait. 
All felt that they had a condition associated with a mild 
anemia which should not be treated with iron. All felt some 
concern upon hearing their test results. And all felt the 
need to be careful choosing a marital partner, taking particu¬ 
lar care in regard to childbearing. In one instance, the 





These results will be presented as three case reports: 
Case #1: S.M. is a 16 year old male, the son of 
first generation blue-collar parents. He was 
born in Greece, and Greek is spoken at home. 
When asked what oC trait was he responded: 
’’I’ve never heard of oC or )8 thalassemia. All 
I know is it’s not as dangerous as the disease. 
They told me not to tell the doctor, and that 
I shouldn’t marry someone with the trait. They 
told us that if we marry someone with the trait, 
and we want to have kids, we've got to adopt. 
Also, you can’t take iron, because your body's 
anemic to iron and something's going to go 
wrong. If I don't have the disease, and I 
don't marry someone with the trait, and I 
don't take iron, then I don't have anything 
to worry about. So that's what I'll do. I'm 
not worried." When asked how he felt when he 
was given the test results, he said "I was a 
little scared, because I didn't really know 
what to think. I thought I was in bad condi¬ 
tion. As soon as they explained it, I wasn't 
worried any more. I figured there was nothing 
wrong. But my mother is afraid to find the 
truth. She doesn't want to know. She knows 
but doesn't want to believe it. She thinks 
. 
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you have to be embarrassed about it. I’m 
not exactly proud of it, but I'm not em¬ 
barrassed about it.” 
Case $2: K.M. is a 17 .year old female, in 
the 11th grade. She is third generation Amer¬ 
ican. She answered all the questions about 
trait as if it were the trait she carried. 
"It is less severe than the disease. It can’t 
harm me but I have to be careful whom I marry. 
Iron could kill me, it could be fatal. If I 
have too much, it would make me sick. That’s 
why I have to eat a lot of raisins, because 
they are an iron supplement ..." When asked 
what ol thalassemia was, she responded: "That's 
what I have. I have no idea what either <x or 
are. They told me to be careful who I 
marry. >B trait, I think, is worse. I don't 
worry about it. My mother told me that all I 
had to know was just not to marry someone with 
it too." 
Case #3« B.S. is a 23 year old female laboratory 
technician, who is also third generation American. 
She was confused between <X and J3 , major and 
minor. When asked what she was told she had, she 
said: "I think it's the major, I'm not sure. I 
' , ! ' >! 
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need a review program. If I do get married. 
I'll go through the program again to find out 
what my chances are of having a child with the 
disease. I started thinking about it serious¬ 
ly when I was dating an Italian and we were 
making plans to get married. I made him go 
get tested; I never found out the results, 
because we broke up." Her knowledge of 
thalassemia trait, in general, was fair. She 
knew it was a gene that could be passed on to 
offspring, but she was confused in one im¬ 
portant way: "If only one parent has the trait 
then the child can get the disease too but the 





The response of the adolescent to mass genetic screen¬ 
ing and education and the subsequent diagnosis of thalassemia 
trait has been examined for three major issues: 
1) How well does the adolescent comprehend the factual in¬ 
formation about thalassemia trait and thalassemia major? 
2) What emotional impact does carrying the trait for a lethal 
disease have on the adolescent? 
3) How does the adolescent incorporate his/her knowledge into 
marital and reproductive attitudes? 
I. Education 
Several conclusions drawn from genetic screening pro¬ 
grams in adult populations have been explored in this study 
of adolescents. A major disappointment of genetic counselors 
in the past has been that recall of information is surprising¬ 
ly low except in highly educated and highly motivated groups. 
Furthermore, an adequate background in human biology and 
genetics is mandatory for genetic information to be under¬ 
stood. Taken together, the perceived seriousness of the 
disease and the undesirability of the outcome constitute the 
emotional interpretation of the risk. These appear to affect 
one’s ability to assimilate knowledge. 
Recall of information 
It is difficult to evaluate retrospectively previous 
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knowledge, but in view of the overall incidence of Cooley's 
Anemia and the minimal publicity it receives, it is not sur¬ 
prising that 70% of the adolescents interviewed recalled know¬ 
ing nothing about it prior to the screening. Following the 
screening, 37% had a good grasp of the nature of the disease, 
and 43% had a fair understanding. 
Most knew that it was a fatal, inherited disease af¬ 
fecting Mediterraneans, few understood the defect, symptoms, 
or treatment, and traits knew no_ more than the controls. 
Those who knew someone with the disease or recalled having 
known something about it prior to the screening did know 
significantly more than those who did not. Those tested 
three years ago knew somewhat more than those tested one year 
ago. 
Several explanations for these differences can be 
postulated. We have seen that there is no association between 
knowledge of the disease and either hearing the original talk 
or reading the pamphlet. If little were taught in the original 
education program about the disease, then the information which 
these adolescents have about the disease has resulted primar¬ 
ily from other exposures. These might include personal ac¬ 
quaintances with those having the disease. This, however, 
would not explain the differences in knowledge of the groups 
tested one and three years ago, since those tested one year 
ago knew less about the disease but knew more people with 
Cooley's Anemia. One must explain why those screened a longer 
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time ago knew more about the disease. Leonard concluded that 
in relation to their children’s diseases parents’ knowledge 
correlated closely with their having heard of the disease 
before experiencing it. And as Rosenstock has pointed out 
that knowledge is most valuable to the already knowledgeable,^ 
those who already knew something about Cooley’s Anemia had a 
stronger foundation on which to accumulate more information. 
Those who have been cognizant of thalassemia for a longer 
period of time would have had more opportunities to assimilate 
more information. And those who also knew someone with Cooley's 
Anemia would be more likely to pay greater attention once they 
had learned of the disease. If this is true, it would seem 
that one exposed to the concept of the disease earlier might 
accumulate more information than someone with a later exposure. 
The understanding of thalassemia trait appears to be 
influenced by other factors. The whole test population had a 
greater overall knowledge of the trait than the disease: 50% 
had an excellent understanding, 30% had a fair understanding, 
and only 20% had a poor understanding. Most important to the 
understanding of the trait was 'having the trait’ itself. 
No one with thalassemia trait had a poor understanding of the 
trait. Those with the trait were more likely to have a more 
realistic concept of the trait, to know the 'symptoms’ of the 
trait, and to know not to take iron supplements. They were 
much less likely to confuse the trait with the disease itself. 
These findings may be attributable to differences in motiva- 
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tion, as many authors have identified this as a primary vari¬ 
able in the acquisition of knowledge.^}^ as one partici¬ 
pant aptly put it: "You don’t pay attention till you have 
it." Those with the trait also received an additional coun¬ 
seling session when their results were reported by telephone. 
Many expressed having been confused about the trait prior to 
the phone call; therefore, this additional educational time 
appeared to be quite important. 
Those with the trait also knew significantly more about 
the genetics of thalassemia than the controls, with 86$ of 
them and 37$ of the controls having a fair or good under¬ 
standing. Most of the traits (93%) knew that both parents 
must have the trait for the children to inherit the disease; 
86$ of the traits knew that if two people with thalassemia 
trait marry, their children have a 25$ chance of inheriting 
the disease. Therefore, it appears that comprehension is 
greatest for those for whom the information is most pertinent. 
Similar to the factors contributing to knowledge of the 
disease, those who knew someone with the trait or the disease 
also knew more; all 8 who did not know anyone with the trait 
had a poor understanding. Only in the knowledge of genetic 
risks did intelligence play a significant role, and those 
with higher grade averages were somewhat better at compre¬ 
hension of genetic material. 
Knowledge was not related to age in any way. The 
youngest age group comprehended the concepts and genetic 
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risks of thalassemia as well as the older age group. 
Background in human biology 
This adolescent age-group is unique with 87$ having 
received courses pertaining to human biology and genetics. 
Only 43$ had a good general knowledge of basic genetic prin¬ 
ciples, but almost all of them knew that brown-eyed parents 
could have blue-eyed children. Since this recessive pattern 
is similar to the inheritance pattern of thalassemia, one 
might postulate that utilization of this concept could be 
helpful in educating the adolescents about the genetics of 
thalassemia. 
Once again, intelligence and education were signifi¬ 
cant factors in comprehension of genetics. Those adolescents 
with the trait who had more educated mothers and fathers and 
who spoke English only and those controls who had more educa¬ 
tion had a greater general genetic knowledge. And again, age 
appeared to be an irrelevant variable. 
Many have shown that an adequate background in human 
biology and genetics is fundamental to the understanding and 
recall of information related to genetics. In contradistinc¬ 
tion to the literature on genetic education, no association 
was found in this population between general genetic back¬ 
ground and the knowledge of the genetics specific to thalassemia. 
It is apparent that most of the adolescents interviewed never 
made the intellectual connection between the genetics they had 
learned in school and the genetics of Cooley's Anemia. Many 
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who were theoretically familiar with dominant and recessive 
inheritance patterns did not know that Cooley’s Anemia was 
a recessive trait. Genetic screening and education programs 
for adolescents should make a greater attempt to integrate 
the knowledge specific to the inherited disorder with that 
which has been taught in school. 
Emotional interpretation of the risk 
The emotional factors which contribute to one’s under¬ 
standing and retention of information related to genetic 
disease are difficult to define. We have seen that the com¬ 
prehension and recall of information about thalassemia is not 
solely related to age or intelligence or basic genetic back¬ 
ground. Other factors have appeared more important: whether 
one has the trait, whether one knows anyone with the trait, 
and whether one knows anyone with the disease. Therefore, 
their perceived susceptibility appears to play a significant 
role in their acquisition and retention of information. 
Studies have shown that other factors may contribute 
to one’s emotional interpretation of the risks.^3>Most 
important among these are the perceived seriousness of the 
disease and the undesirability of its outcome rather than 
merely the adequacy of education. And, indeed, the perceived 
seriousness of thalassemia trait does appear to correlate with 
factual recall. Those who both carried the trait and con¬ 
sidered thalassemia trait more serious were more likely to 
have greater retention of information. But since this asso- 
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ciation did not hold for the controls, one must postulate an 
interaction between these two variables. 
II. Emotional Impact of Carrying the Trait 
The literature in clinical genetics is saturated with 
the fear of the psychological effects of labeling an in¬ 
dividual as a carrier. Phrases such as "psychic burden" and 
"negative psychological impact" describe these effects, but 
a detailed explanation of these terms is lacking. Others have 
mentioned the "potentially greater psychologic problems and 
misunderstandings in teenagers" and the "considerable anxiety" 
found among those who learn that they are carriers. In con¬ 
tradistinction to these fears, the possibility does exist 
that adolescents, being both less formed in terms of self- 
concept and less threatened by immediate childbearing re¬ 
sponsibilities than adults, might also be less traumatized 
by learning that they carry the trait for a lethal disease. 
Initial response to test results 
Less than half (^3%) of the people who have the trait 
were upset at the time that they were told about it; most 
reported that they had forgotten much of the information they 
had been taught. Following their telephone "counseling 
session," however, most recalled having felt better and hav¬ 
ing stopped thinking about the results. Those females who 
were third generation American and spoke English only were 




The responses of the controls might provide a better 
insight into the pre-existing anxieties of this group. Eleven 
(69%) of the controls reported feeling relieved upon receiv¬ 
ing their results. This relief implies that an underlying 
fear was allayed. 
Subsequent responses to test results 
Those with the trait think about the results of screen¬ 
ing more often than the controls. Seven traits and three 
controls reported thinking about them "occasionally" or 
"often"; three traits and seven controls "never" think about 
them. These thoughts are most often activated by a dis¬ 
cussion of anemia or by overhearing a discussion of Cooley’s 
Anemia; occasionally thoughts about dating and marriage bring 
the test results to mind. 
Looking at the ways in which the traits and controls 
differed in response to some of the interview questions gives 
added insight into their defense processes. Notably, when 
asked why they had decided to participate in the screening 
program, most of those with the trait claimed to have been 
"made" or "forced" to by their parents, whereas most of the 
controls claimed to have been self-motivated. Since many of 
the traits and controls were siblings or relatives, it is 
unlikely that the motivation would be so different in the 
two groups. There were four sibling pairs in which one was 
a trait and the other a control: two of the pairs had dis¬ 
crepant reasons for participating. This discrepancy suggests 
' 
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that those with the trait may tend to blame others for the 
discovery of their carrier status or may assign responsibil¬ 
ity for this to those from whom they received the trait. The 
controls would not experience a similar need. 
Several responses also indicated that denial might 
play a role in the reactions of those with the trait. As an 
example, it might be expected that those who had been anemic 
prior to the testing would be more motivated to participate 
in the screening program, but this correlation was not found. 
Another interesting difference in response between the 
traits and controls is found in the perceived seriousness of 
thalassemia trait. Though most of the adolescents thought it 
was quite serious (more serious than mononucleosis, color 
blindness, broken leg, acne, and sprained ankle) those with 
the trait considered it less serious than the controls. No one 
with the trait thought it was ’very serious.’ This may demon¬ 
strate some use of denial by those with the trait; a need to 
see their "affliction" as less serious than others see it. An 
equally possible explanation is that those with the trait are 
more knowledgeable about thalassemia trait and have a more 
realistic view of its seriousness. One might still be con¬ 
cerned that their perceived seriousness is greater than would 
be desired, because the trait is presumably a benign condition 
with practical importance only in future childbearing plans. 
There was also a difference in the perceived serious¬ 
ness of Cooley’s Anemia between the traits and controls. Though 
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the controls felt that Cooley’s Anemia was the most serious 
disease, the traits were more likely to consider the descrip¬ 
tion of a disease similar to Cooley's Anemia as more serious. 
This view might also represent their desire to consider as 
less serious a disease about which they must be concerned. 
Potential negative impact of the screening 
Some unsuspected concerns were found among those who 
did not carry the trait. Even though they knew that they did 
not have the trait, four of the controls (25%) expressed some 
concern about having children. In addition almost all of 
the controls wanted both their mates and children tested for 
the trait. These findings may indicate some misunderstanding 
of the information about thalassemia trait, but other more 
powerful influences may also be acting. In particular, there 
appears to be a disbelief that the test results were accurate 
and several felt that they should be retested later. 
The individuals with c* trait all expressed undue con¬ 
cern regarding marriage and future childbearing. None were 
aware that their having <*. trait would have no bearing on the 
potential for disease among their children. For this reason, 
one might argue with the advisability of informing a popula¬ 
tion who need not change their reproductive plans. 
Ill. Marital and Reproductive Attitudes 
Studies of the reproductive outcome of genetic screen¬ 
ing programs have demonstrated certain difficulties in changing 
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the attitudes and behavior of adults. Carriers of genetic 
traits have not appeared to change significantly either their 
mate selection behavior or their reproductive behavior in 
response to the knowledge they have received. Though they 
may consider themselves susceptible, consider the possibility 
of conceiving an affected child extremely serious, and be 
motivated to prevent the birth of an affected child, they may 
yet be unable to take the "appropriate" preventive action. 
In a group of Greek American adolescents one might expect that 
in addition to ethical and religious beliefs, parental 
pressures might influence reproductive behavior. Since repro¬ 
ductive behavior cannot be studied directly in this population, 
an attempt will be made to define their beliefs as well as 
those factors which appear to influence the beliefs. 
Greek Orthodox: ethical and religious beliefs 
Traditionally the Greeks have had a conservative view 
toward marriage and family planning—tending to marry within 
the church, have larger than average families and to condemn 
those practices which might deny life to a child—abortion and 
birth control. Therefore, it is important to evaluate the 
status of those beliefs and their implication for future be¬ 
havior in regard to genetic prevention in these adolescents. 
Dating and marital behavior 
Changes have occurred in the dating and marital be¬ 
havior of Greek Americans in recent years. As the Greeks are 
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a minority in the U.S. it is not only unlikely that Greeks 
will only marry Greeks, but it is also not considered desir¬ 
able by some of them. Some of the adolescents with living 
grandparents have said that their grandparents' wishes would 
be for them to marry someone Greek while others have ex¬ 
pressed a desire to become more acculturated by marrying out¬ 
side the Greek community. Some said emphatically: "I would 
never date a Greek boy!" Most consider the possibility real, 
but say: "I certainly do not go out of my way to date some¬ 
one Greek." A few felt that: "There is about an 80% chance 
that I will marry someone Greek." Thus, the overall im¬ 
pression is that marriage within the community would be pleasing 
to the grandparents but did not hold the same priority it had 
in the past. In the last four years (1972-1976), 59 marriages 
were conducted in the Greek Orthodox church in New Haven: 
8 marriages were between Greeks, 12 between Greeks and Italians, 
and 39 between Greeks and non-Mediterraneans. 
What meaning might these changing dating and marital 
patterns have for the adolescent and young adult with 
thalassemia trait? Two with the trait felt that they should 
discontinue dating Greeks and Italians. Most deny that hav¬ 
ing the trait will affect their choice of mate; only one per¬ 
son with the trait thought it would. One of the married 
participants had considered her trait status in her marital 
plans. She has been quite worried when she received her test 
results, because she was dating an Italian at the time. She 
worried about getting married and having children. "Then I 
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more or less took It out of my mind. Then I married someone 
I didn't think would have it. I did consider it when I de¬ 
cided to get married. I'm glad I knew." Her parents ap¬ 
peared to be a motivating force behind her marrying outside 
the church: "My parents were concerned. I think my mother 
would feel guilty if I were to marry someone with the trait." 
Therefore, some alteration of mating behavior may oc¬ 
cur. In these instances, the parents may operate as a moti¬ 
vating influence rather than as a conservative and inhibiting 
one. 
In addition, these adolescents express an interest in 
limiting their family sizes to a greater extent than their 
parents. They described a median family size of 2.5 compared 
to 3.0 for their parents. 
Attitudes on family planning and abortion 
In contrast to the traditional Greek Orthodox beliefs 
about family planning, these adolescents express a more liberal 
view. In those instances related to thalassemia, the support 
for family planning was particularly high. Among the poten¬ 
tial reasons for supporting family planning, they were most 
likely to support the limiting of family size in the event 
that they 'already had a child with Cooley's Anemia' and when 
there was a 'chance of having a child with Cooley's Anemia.' 
The older females with the trait and those who were employed 
full-time showed the highest support for family planning in 







those in whom both marriage and the decisions about family 
planning present more imminent possibilities, support for 
family planning is quite high. The youngest group of males 
and females also expressed a strong support for family plan¬ 
ning. This might indicate greater attitudinal flexibility 
among the younger age group. Education and acculturation do 
not appear to play a role in these beliefs. 
The whole group's support for abortion was somewhat 
less, but not substantially so. These adolescents were most 
likely to support abortion in the event that the pregnancy 
were a 'threat to the life of the mother.' This was followed 
by two circumstances related to thalassemia: 'in the event 
that a definite prenatal diagnosis of thalassemia were made' 
and 'in the event that there were a chance of having a child 
with Cooley's Anemia.' Those with the trait, for whom the 
decision might present a real issue, were more likely to sup¬ 
port abortion for a 'chance of having a child with Cooley's 
Anemia.' And those with the trait who had a better under¬ 
standing of the trait were most likely to support abortion in 
this instance. 
The traditional Greek Orthodox views appear to play a 
larger role in the abortion issue than they do in family 
planning. All those born in Greece gave low support to abor¬ 
tion in all instances. However, as none of these were carriers 
of thalassemia trait, no conclusion can be made about the ef¬ 
fect of carrying the trait on their abortion attitudes. Though 
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it is possible that having the trait might also affect their 
beliefs, those who study genetic screening of groups with 
strong religious affiliation must remember that a portion of 
the population may still hold some of the more conservative 
ethical tenets. 
Potential barriers to change in reproductive behavior 
clearly exist among this population; but, in evaluating these 





Recommendations for future screening programs 
1. Age for individuals to be tested: Adolescence appears to 
be a favorable time for receiving genetic screening and coun¬ 
seling. Traits and controls alike thought that this age was 
a good one or even too late for testing. Only one felt that 
this age was too early. Most adolescents have received some 
human biology and genetic background in school and appear to 
be intellectually prepared to receive specific personal in¬ 
formation. Their recall of information compares favorably 
with results of genetic counseling in the literature. It ap¬ 
pears likely that the presentation of information to this age- 
group, rather than to adults, allows more time for assimila¬ 
tion and incorporation of the material before marital and 
reproductive decisions have to be made. Thus, adolescence 
may be the least anxiety-provoking time to introduce this in¬ 
formation . 
2. Educational program: As adolescents are being asked to 
make decisions which could prevent the birth of a child with 
thalassemia major, perhaps greater emphasis should be given 
to the description of the disease in the original program. 
In explaining the genetics of thalassemia, it would be ad¬ 
vantageous to incorporate some of the genetic principles 
which participants have learned in school. For example, 





ify and integrate the genetic information provided in the pro¬ 
gram . 
3. Genetic counseling: The telephone call in which the test 
results were discussed appeared to provide invaluable informa¬ 
tion and support to those with the trait. Many had fears and 
confusions which were eliminated during this interview. In 
addition, the telephone conversation added some personal in¬ 
teraction which would not be provided in the original screen¬ 
ing and education program. It is a relatively efficient and 
inexpensive method of providing genetic counseling requiring 
very little personnel. In addition, a telephone call directly 
to the adolescent is superior to utilizing the mail since it 
allows the results to be reported directly to the adolescent 
rather than to the parents. 
4. Follow-up: For those with the trait and those controls 
who had some confusions, the follow-up interview provided by 
this study appeared to be very helpful. Following each inter¬ 
view, a great deal of time was spent in which the participants’ 
questions were answered with description of the disease, the 
trait and its significance, and genetic risks. Several parents 
who were confused or upset also asked for information. Some 
form of follow-up resembling this could be continued in future 
programs. Perhaps this could take the form of an explanatory 
letter, but an additional discussion session for those who 
still had some questions would probably be more desirable and 
useful, as many expressed a desire to attend such a session. 
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5. Advisability of informing o< traits: Unless a greater at¬ 
tempt is made to clarify the meaning of the <* carrier status, 
more harm than good appears to result from this information. 
Judging by the confusion of those with the trait, it does 
not seem wise to include a description of <* trait in the 
original education program at the risk of confusing the major 
issues being taught. Furthermore, since no reproductive de¬ 
cisions will be made based on the understanding and knowledge 
of thalassemia trait, perhaps the extra time necessary to 
carry out a separate education program is not justifiable. 
6. Community liaison: A prominent member of the Greek 
Orthodox church played a key role in organizing the original 
testing program, conducting the education and testing, in¬ 
forming participants of their test results and counseling them 
by telephone, and conducting the follow-up study. Being known 
to most of the participants, she added the necessary credi¬ 
bility and coherence to the program. Without such a model 
figure, similar programs have failed to command enough atten¬ 
tion to be successful. Furthermore, a respected community 
member can dispel much of the distrust often engendered by 
the intervention of an alien organization. For these reasons, 
such a person might well be the most important variable in a 
single program. And, in future programs of this nature, a 
greater effort should be made by the organizing group to iden¬ 




7. Utilizing adolescents or young adults to impart informa¬ 
tion: The participants in this program made several comments 
before and after the interviews conducted for this study 
that it was easier to share feelings and informational needs 
with someone their own age. Perhaps in addition to adult mem¬ 
bers of the medical profession, some use of peers could be 
tested in future programs. 

APPENDIX A: INTERVIEW 
Al 
Screening Program for Thalassemia 
Date: _ 
Length of interview: _ 
time began:  




Grad e: (completed) 4 
Job: 5 
Religion: Greek Orthodox Gatholic Other 6 
Marital status: ? 
Children: ff= 8 
Ages: _9 
Sibling #: 10 
Sibling position: out of 11 
Father's occupation: 12 
education: none grammar high school 13 
college graduate school 
Mother's occupation: 14 
education: none grammar high school _15 
college _ graduate school 
Grade point average in school: 
A B G D 16 
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1, Approximately how long ago did you participate in the program? 
3 years _ _17 
2 years _ 
1 year _ 
a. What grade were you in at the time? _ _18 
b« How old were you? __ _19 
2, Gan you tell me something about how you learned about the program? 
church news _ 






3, What made you decide to participate? 
_self motivated? (curiosity,concern...) 
other-motivated? 
When you were making your decision about whether to participate, did 
you discuss it with anyone? 
yes _ no _ 


















Did you read the pamphlet? yes no 
Do you still have it? yes no 
additional counseling 









5. Had you ever heard of thalassemia (Cooley's anemia) before the screening 
program _ years ago? 
yes _ no _ 









Do you think you had any misconceptions? Did you believe certain things 
about thalassemia then that you no longer believe? 
yes _ no _ 
If so, what were they? 
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6, Suppose you were asked to describe thalassemia major (Cooley's anemia) to 
someone who had never heard of it, what would you tell that person? 
a. What is the defect? 
b. How does one get it? 
c. Are some groups of people affected more that others by the disease? Which 
d. What are the symptoms? 
e. What is the treatment? 
f. What is the life expectancy? 
g. What do you think it would be like to have Cooley's anemia? 
1> What exactly is thalassemia minor (trait)? 
a. How does one get it? 
b. What are the symptoms? 
c. What is the treatment? 
d. How common do you think it is? 

8, Are either males or females affected more frequently by Cooley's anemia? 
yes _ no _ 
If so, which? 
males females 
9, What is your impression of the method used to test for thalassemia trait 
10. Why is it important to diagnose thalassemia trait? 




****Next, I shall give you several examples of couples in which one or both members 
have thalassemia trait and ask you some questions about their children. 
11. Example:If neither the mother nor the father carried the gene for thalassemia, 
what chance would their children have of having thalassemia minor? 
The answer would be: none. 
Check: 
What £ is 1 out of 4? _ 
What % is 1 out of 3? _ 
What % Is 1 out of 8? _ 
What chance does stand for? _ 
What chance does 50/£ stand for? _ 
12. If a woman with thal trait were to marry a man who did not have the trait, 
what percentage of their children would probably have thal trait? 
What percentage of their children would probably have thal major (Cooley's 
anemia)? 
13. If a woman with thal trait were to marry a man who did not have the trait, 
and the first three children were normal, what chance would the fourth 
child have of carrying the trait (having thal minor)? 
14. If one member of the couple (in this case, the father) had thal trait, 
would it be possible for three children in a row to carry the trait? 
15. If a man with thal trait were to marry a woman who did not have the trait 
what percentage of their children would probably have thal trait? 
What percentage of their children would probably have thal major (Cooley's 
anemia)? 
l6. In this example, one parent (the mother) has thal trait. 
If the first two children had thal trait, what chance would the third 
have of having thal trait? 
1?. If both parents carried the gene for thal (had thal minor;, what percentage 
of their children would probably have thal trait? 
What percentage would probably have thal major (Cooley's anemia)? 
What percentage would carry no gene for thal (be normal) ? 
18, Both parents carry the gene for thal. 
If their first child had thal major, what chance would their second have 
of having thal major? . 
What chance would the second child have of having thal minor (traitJ. 
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il. lixamp-ie. Ix neither the mother nor the father carried the gene for thalassemia, 
what chance would their children have of having thalassemia minor (trait)? 






12. If a woman with thal trait were to marry a man who did not have the trait, 
a) what percentage of their children would probably have thal trait? 






Thai Trait Normal 
H indicates 










13. If a woman with that trait were to marry a man who did not have the trait 
and the first three children were normal,,. 
What chance would the fourth child have of carrying the trait (having thal 
minor)? 
Thai Trait Normal 
No,’mal Normal Normal 
H indicates 







14. If one member of the couple (in this case, the father) had thal trait (minor). 
Would it be possible for three children in a row to carry the trait? 
Thai Trait 
H indicates 










15. If a with thal trait were to marry a woman who did not have the trait... 
a) What percentage of their children would probably have thal trait? 
b) What percentage of their children would probably have thal major (Cooley's)? 
Thalassemia trait _% 
Thalassemia major _% 
Thai Trait 
H indicates 










16. In this example, one parent (the mother) has thal trait. 
If the first two children had thal trait, what chance would the third have 
of having thal trait? 
Thai Trait Normal 
H indicates 











17• If ^oth parents carried the gene for that (had that minor),.. 
a) What percentage of their children would probably have thal trait? 
b) What percentage would probably have thal major (Cooley's anemia)? 
c) What percentage would carry no gene for thal (be normal)? 
Thai Trait Thai Trait 
H indicates 
















8. Both parents carry the gene for thalassemia. 
If their first child had thal major (Cooley's), 
a) what chance would their second have of having thal major? 
b) what chance would the second child have of having thal minor (trait)? 
Thai Trait Thai Trait 
H indicates 















***Now I shall ask you some questions about your reactions to the screening itself. 
19. After you had learned about thalassemia trait, did you ever consider not 
being tested? 
yes _ no _ 
What doubts did you have about being tested? 
nbne _ some _ 
Elaborate. 




•I* Gan you remember what your reaction was when you learned the results of your 
screening? 
(Did the results affect your feelings or mood?) 
j 
£. Do your parents know the results of your testing? 
yes _ no _ 
If so, how did they react to learning these results? 










What do you think about? 
26, Have you ever wished you had not been tested? 
yes _ no _ 
If so, what particularly bothers you about being tested? 
27. How has the information you received in this program influenced 
your future plans? 
Do you plan to get married some day? (or chose a mate) 
yes __ no _ 
Would you like your mate to be tested for thal? 
yes _ no _ 
Do you think you choice of a (husband/wife) will be influenced by whether 
or not (he/she) had thal trait? 
yes _ no _ 
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28. When you think about your future, do you think of having children? 
yes _ no _ 




more than 4 _ 
Do you feel that there are reasons to avoid having children or to limit 
family size? 
yes no 
If so, how strongly do you support the following reasons for 
limiting family size: 
major (Cooley's) 
very strongly strongly 
Total(trait/control) 
slightly not at all 
population explosion 7(5/2) 14(4/10) 7(4/3) 2(1/1) 
financial difficulties 9(6/3) 15(6/9) 5(2/3) 1(0/1) 
chance of having a child with 
thal major (Cooley's) 
16(9/7) 7 (3/4) 6(2/4) 1(0/1) 
having had a child with thal 20(11/9) 7 (2/5) 2(1/1) 1(0/1) 
How justifiable is abortion to you in the following situations? 




chance of having a child 
with thal major 
definite diagnosis of thal 
major in unborn child 
(if such a test could be 
done) 
very much pretty much somewhat not at all 
27(12/15) 2(2/0) 0 1(0/1) 
8(2/6) 9(6/3) 4(3/1) 9(3/6) 
4(1/3) 6(3/3) 7(4/3) 13(6/7) 
12(8/4) 6(4/2) 7(1/6) 5(1/4) 
20(12/8) 4(1/3) 5(1/4) 1(0/1) 
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Listed below are a number of things 
Try to score them as to whether you 
mildly serious, pretty much serious, 
which could happen tc 
think they are: not 
, very serious. 
> an individual, 
at all serious, 
broken leg 
Not at all serious Mildly serious 
Total (trait/control) 
4 (3/1) 20 (9/11) 








15 (8/7) 9 (3/6) 4 (2/2) 2 (1/D 
sprained ankle 
16 (9/7) 12 (5/7) 2 (0/2) 0 
appendicitis 
1 (0/1) 10 (3/7) 16 (10/6) 3 (1/2) 
thalassemia trait 
1 (1/0) 12 (7/5) 12 (6/6) 5 (0/5) 
heart disease 
0 1 (0/1) 7 (4/3) 22 (10/12) 
mononucleosis 
3 (1/2) 9 (5/4) 13 (6/7) 5 (2/3) 
color blindness 
10 (6/4) 8 (2/6) 6 (2/4) 6 (4/2) 
, Certainly you would not want a close relative to have any disease. Of the 
following diseases, try to rank them according to which you would least like 
to have in your family. 
a. being blind but otherwise normal 
b. being confined to a wheelchair but otherwise normal 
c. having a childhood disease that causes frequent hospitalizations and 
discomfort, but no physical or mental impairment and led to an 
early death. 
d. Cooley's anemia 
e. having asthma 




5. (like most) 

A15 
31 = Listed below are a number of events which could happen to an individual. 
Please put checkmarks in the columns to the right of the item, according 
to whether the individual event is one which you would like very much, 
pretty much, somewhat, not too much, or not at all. 
EVENT I WOULD LIKE THISi 
Very much Pretty much Somewhat Not too much Not at all 
having no cavities 
being 4 feet 10 inches 
_±ail_ 
having thalassemia trait 
not needing to wear 
glasses_ 
having clear skin 
not having thalassemia 
trait 
having one leg in a cast 
for a month 
being hospitalized for 
a minor operation 
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** K*Now I would like to ask you just a few questions about thalassemia screening 
programs in genera,! , 
32. At what age do you think people might best be offered programs like the 
one in which you participated? 
elementary _ 
junior high _ 
high school _ 
college _ 
later __ 
Do you think that your age was a good age for a program like this? 
yes _ too early _ too late _ 
33. Should people found to have trait be counselled before marriage or after? 
before _ after _ 
34. Do you think it important for your own children to be tested through such a 
program? 
yes _ no _ 
If no, why not? 
3.5* Would you recommend this kind of program to a friend of yours? 
yes _ no _ 
36. Do you have any other thoughts about this kind of program which might 
help improve it in any wa^? 
3?. Are you satisfied or dissatisfied with your understanding of thalassemia? 




****I would like to ask a few more questions about your health and the rest of 
of your family's.' 
38• Construct a family tree to show ages and sex of the members of your close 
family, indicating whether any have thalassemia trait or major. 
39. Do you know anyone else with thalassemia trait or thalassemia (Cooley's) 
within the extended family or among friends? 
Family: 
Friends: 
40. Prior to the screening program, have you ever been thought to Jiave a blood 
disorder? 
yes ___ no __ 
If so, were you treated for it? With what and how long? 
yes _ no _ 
Treatment: ___ 




Code: P"] = male, no trait Q| = male, thalassemia trait 





1. Memory of the screening program : 
clear _ moderate _ vague 
2. Understanding of thalassemia and inheritance: 
had only a general notion _ 
understood the concepts _ 
guessed _ 
3. Interest in 
a)interview 
strong moderate slight none 
b)thalassemia 
strong moderate slight none 
c)time spent in post-interview informal discussion 
_minutes 
4. Intelligence (grammar, scientific grasp,ability to understand questions) 
5) Were there any questions particularly difficult for the adolescent 
to answer? 
6) Concepts which the adolescent did not grasp: 

B1 
APPENDIX B: Questions Asked after the Interview 
3 Traits 
Case #1: Why is there an anemia? 
Why can't the body accept iron? 
What is the life of someone with Cooley's 
Anemia like? What things do they think 
about? 
Case #2: Why can't you take iron? 
What shouldn't you do if you have the trait? 
What effect will having the trait have on 
my muscles? 
Case #3: I really don't know anything about the 
disease. Is it fatal? Is it really 
serious? 
Case #4: What overall Is the disease about? 
How is it caused? 
Case #5: What exactly is Cooley's Anemia? What is 
the life expectancy? 
Isn't it more common in Greece than in the 
United States? 
Case #6: I know I'm not supposed to have iron, yet my 
iron count is low, and I don't understand 
that. 
What exactly is thalassemia major, the disease, 
the treatment, the life expectancy? 
Case #7: What is the trait as far as iron is concerned? 
What is the trait—what do you have to watch 
out for? 
What is the life expectancy of the disease? 
How exactly is the trait passed on? 
If my husband's parents had the trait, could 
he pass it on to our kids? 
Case #8: I would like to know exactly what the disease 
is. 
Case #9: no questions 
Case #10: What is a recessive? 
Case #11: What is the difference between Cooley's Anemia 
and Mediterranean Anemia? 
Can the trait become the disease? 
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Case #12: What is the difference between major and 
minor? 
What are the effects when two minors mate? 
I would like to know more overall about 
the disease and the trait. 
Case #13: How will the trait affect my children? 
How should it affect me? I think it affects 
me more mentally than physically, worrying 
about my future, children, and marriage. 
Case #14: I would like to know more details about the 
disease. 
Traits 
Case #15: I don't know what my blood is missing. I 
know it's anemic, but I don't know what 
anemia is—probably iron? 
Case #16: What is Cooley’s Anemia besides a blood 
disease? 
Case #17: I don't remember much of what we were told 
before. I don't know my risk—whether 
it's high enough to prevent me from hav¬ 
ing kids. 
Controls 
Case #19: I feel I should know more—exactly what the 
disease does. 
How disabling is it? I remember it was dis¬ 
abling, but not anything specific. 
What exactly is the defect? What are the 
complications? 
What is the financial burden to the parents? 
Would the child die if he didn't get trans¬ 
fusions? 
Can you let the child die? 
Case #20: What is the treatment, the symptoms, life 
expectancy of the disease? 
How can it be passed on? What exactly is 
the trait anyway? 
What are your limitations, if any, if you 
have the disease? 
Case #21: I would like to know more about what exactly 




Case #22: I don’t really understand the difference 
between the trait and the disease. 
Case #23: What happens to you if you get Cooley’s 
Anemia? 
What can you do about it? 
What is the trait, and what can you do 
about that? 
Case #24: What is the origin of the disease? 
What is the process by which it is passed on? 
Explain the probability part. 
What is the treatment of the disease—what 
is the disease itself? 
Case #25: no questions 
Case #26: I don't need to know anything more unless my 
wife turns out to have it, and I’ll wait 
and see then. 
Are the red blood cells deformed, like sickle 
cell? 
Case #27: no questions 
Case #28: If I knew someone with Cooley's I would try 
and find out more, but now I have no 
questions. 
Case #29: If I didn't have it once, I could have it 
again, couldn't I? 
So you have to have another test again be¬ 
cause you could get it. 
If you have it, will your kids have it? I 
thought if the father had it, the kid would 
definitely have it. If the mother had it, 
the kid might have it. Is that right? 
Case #30: How does the trait affect someone? 
If someone does have Cooley's what is the 
treatment and the life expectancy? 
If both parents don't have it, could the 
children have it? 
What causes it—the trait? Why do people get 
it? Can you prevent from getting it, aside 
from not having children? 
Is there a cure for Cooley's? 
Is there anything they can do with the trait 
to prevent it from harming the person with 
it and the children? 
Does it matter if someone is from the native 
land? Do they have a higher chance of hav¬ 
ing the trait? 

Case #31: How is the trait passed on? 
If my wife did not have it, could my child 
get it or not? 
Does everyone with Cooley’s Anemia die? 
Case #32: I need to know some general knowledge about 
Cooley's Anemia so that you could detect 
it if you had it in case you didn’t have 
a chance to be screened. 
What are the symptoms of the disease? 
If you're tested once and you don't have it, 
is there a chance you could get it later 
in life? 
Case #33: Cooley's Anemia: what are the symptoms, how 
do you get it, can you cure it? 
If you have the trait, what are the chances 
of your wife or kids getting it? 
I can't remember what happens if neither 




1. Schmidt, Robert M.; Hemoglobinopathy Screening: Approaches to 
diagnosis, education, and counseling, AJPH, August, 1974, vol 64, 
No. 8, 799-804. 
2. Fost, N., Kaback, M.M.; Why do sickle cell screening in children? 
Pediatrics, 51: 742-744, 1973. 
3. Schlitt, L.E., and Keitel, H.G.; Renal manifestations of sickle cell 
disease. A review. Am.J.Med.Sc., 239: 773,1960. 
4. Jones, S.R., Binder, R.A., and Donowho, E.J.,Jr.; Sudden death in 
sickle cell trait, N.Engl.J.Med., 282: 323, 1970. 
5. Smith, E.W., and Conley, C.L.; Sicklemia and infarction of the spleen 
during aerial flight. Bull. Hopkins Hosp., 96: 35, 1955. 
6. Romero-Herrera, E.E., cited by Green, R.L.,et al; The sickle cell and 
altitude, Br.Med.J., 4: 593, 1971. 
7. Pearson, H.A., O'Brien, R.T.; Sickle cell testing programs, 
J.Pediatr., 81: 1201-1204, 1972. 
8. Kaback, M.M., Zeiger, R.S., Reynolds, L.W. et al: Tay-Sachs disease: 
a model for control of recessive genetic disorders, 
Proceedings of The Fourth International Conference, Vienna, Austria, 
Sept. 2-8, 1973, Amsterdam, Excerpta Medica, 1974, 248-262. 
9. Simopoulos, Artemis P.; Genetic Screening Programs, Principles, and 
Research; Committee for the Study of Inborn Errors of Metabolism; 
Assembly of Life Sciences, National Research Council, National 
Academy of Sciences, Washington, D.C., 1975. 
10. Ivker, F. , Rothschild, II., Van Veen, W. et al; Characterization and 
motivational factors influencing participants and non-participants in 
a voluntary community screening program; LSU Medical Center, N.O., 
La., Am.J.Hum.,Genet., 25: 35A, 1974. 
11. Emery, A.E.H., Watt, M.S., Clack, E.R.; The Effects of Genetic 
Counseling in Duchenne Muscular Dystrophy, Clin. Genet., 3: 147-150, 
1972. 
12. Kaback, M.M., O'Brien, J.S.; Tay Sachs: Prototype for prevention 
of genetic disease, Hosp. Practice, 8: 107-116, 1973. 
13. Pearson, Howard A., O'Brien, R.T., McIntosh, Sue; Screening for 
thalassemia trait by electronic measurement of mean corpuscular 
volume, NEJM, 288, 351-353, Feb 15, 1973. 

14. Beck, E., Blaichman, S., Scriver, C.R., Advocacy and compliance in 
genetic screening, NEJM, 291: 1166-70, 1974. 
15. Fielding, J., Batalden, R., Tolbert, G., Bennett, R., Scott, H.N., 
A Coordinated Sickle Cell Program for Economically Disadvantaged 
Adolescents, AJPH, May, 1974, vol. 64, No. 5, 427-432. 
16. Pearson, H.A., McPhedran, P., O’Brien, R.T., et al; Comprehensive 
testing for thalassemia trait, Annals of the N.Y. Academy of Sciences, 
vol 232, 135-144, May 24, 1974. 
17. Pearson, H.A., Guiliotis, D.K., O'Brien, R.T., McIntosh, L.S., Aspnes, 
G.T.; Thalassemia in Greek Americans, J. of Pediatrics, 86, 917-18, 
June, 1975. 
18. Bannerman, R.M.; Thalassemia. A survey of some aspects; 
Grune & Stratton, New York, N.Y. , 1961. 
19. Cooley, T.B., Lee,P.; A series of cases of splenomegaly in children 
with anemia and peculiar bone changes, Trans. Amer. Pediatr. Soc., 
37: 29, 1925. 
20. Kaback, Michael M. in Milunsky, Aubrey: The Prevention of Genetic 
Disease and Mental Retardation, W.B. Saunders Co., Phil.,London, 
Toronto, 1975. 
21. Hobbins, J.C., Mahoney, M.J.; In Utero Diagnosis of Hemoglobinopathies 
Technique for Obtaining Fetal Blood; NEJM 290: 1065-1067, 1974. 
22. Kan, J.W. et al; Successful Application of Prenatal Diagnosis in a 
Pregnancy at Risk for Homozygous B-Thalassemia, NEJM, May 22, 1975, 
1096. 
23. Kan, J.W. et al; Prenatal Diagnosis of Homozygous B-Thalassemia, 
Lancet, October 25, 1975, 790. 
24. McCrea, W.M. Cull, A.M., Burton, L et al; Cystic Fibrosis: Parents' 
Response to the Genetic Basis of the Disease, Lancet, 141-144, 1973. 
25. Hampton, M.L.,Anderson, J., Lavisso, B.S., Bergman, A.B.; Sickle 
cell "nondisease." A potentially serious public health problem. 
Amer.J.Dis.Child., 128: 58-61, 1974. 
26. Hall, Judith, Migeon, Barbara R.; The Concerns of Doctors and 
Patients, in Hilton, B. ed., Ethical Issues in Human Genetics, 
Plenum Press, New York, London, 1973. 
27. Leonard, C.O., Chase, G.A., Childs, B.; Genetic Counseling: A 
Consumer's View, NEJM, 287: 433-439, 1972. 

28. Carter, C.O., Roberts, J.A.F., Evans, K.A., Buck, A.R.; 
Genetic Clinic: A Follow-up, Lancet, 1: 281-285, 1971. 
29. Childs, B.; The William Allan Memorial Award Lecture: a place 
for genetics in health education and vice versa. Am.J.Hum.Genet., 
26: 120-135, 1974. 
30. Pearn, J.H.; Patients' Subjective Interpretation of Risks Offered in 
Genetic Counselling, J.Med.Genet., 10: 129-134, 1973. 
31. Rosenstock, I.M.; Why People Use Health Services, Millbank Memorial 
Fund, 44 (No. 3, part 2) 94-127, 1966. 
32. Rosenstock, I.M., Childs, B., Simopoulos, A.P., Genetic Screening: 
A Study of the Knowledge and Attitudes of Physicians, Nat.Acad, of 
Sciences, Wash., D.C., 1975. 
33. Sibinga, M, Freedman, C.J.; Complexities of parental understanding 
of phenylketonuria. Pediatrics, 48, 216, Sept., 1971. 
34. Stamatoyannopoulos, George; Problems of screening and counseling 
in the hemoglobinopathies. Proceedings of the IV International 
Conference on Birth Defects, Amsterdam, Exerpta Medica. 
35. Murray, R.F.; Problems behind the promise: Ethical issues in mass 
genetic screening, Hastings Center Reports, vol. 2, No. 2, 1972. 
36. Murray, R.; Screening: a practitioner's view, in ed Hilton, et al 
Ethical Issues in Human Genetics, Plenum Press, N.Y., 121-130, 1973. 
37. Frazer, F.C.; Genetic Counseling, Am.J.Hum.Genet., 26: 636-659, 1974. 
38. Lapp£, Marc, Gustafson, J.M., Roblin, R.; Ethical and Social Issues 
in Screening for Genetic Disease. A report from the Research Group 
on Ethical, Social, and Legal Issues in Genetic Counseling and Genetic 
Engineering of the Institute of Society, Ethics, and Life Sciences, 
NEJM, 286: 1129-1132, May, 1972. 
39. Clow, C.L., Frazer, F.C., Laberge, C. et al; On the application 
of knowledge to the patient with genetic disease. Prog.Med.Genet., 
9:159-213, 1973. 
40. Emery, A.E.H., Watt, M.S., Clack, E.; Social Effects of Genetic 
Counseling, Fr.Med.J., 724-726, 1973. 
41. Kaback, M.M., Zeiger, R.S.; The John F. Kennedy Institute Tay Sachs 
Programs: Practical and ethical issues in an adult genetic screening 
program, in Hilton, B. et al eds: Ethical Issues in Human Genetics, 
Genetic Counseling and the Use of Genetic Knowledge, Plenum Press, N.\ 
131-145, 1973. 
' 
42. McQueen, D.V.; Genetic Screening, thesis. The Johns Hopkins Univ. 
School of Public Health, Baltimore, 1972. 
43. Ruhr, M.D.; Letter to the editor: Doubtful benefits of Tay Sachs 
Screening, NEJM vol. 292, No. 7, 371, 1975. 
44. McKusick, V.A.; The Ethnic Distibution of Disease in the United 
States, J.Chron.Dis., vol. 20, 115-118, 1967. 
45. McKusick, V.A.; Clinical Genetics at a population level: the 
ethnicity of disease in the United States, Ala.J.Med.Sci., vol 3, 
No. 4, 408-424, 1966. 
46. Beutler, E. et al; Hazards of indiscriminate screening for sickling, 
NEJM 285: 1485-1486, 1971. 
47. Whitten, C.F.; Sickle cell programming—an imperiled promise, 
NEJM 288: 318-319, 1973. 
48. Meador, C.K.; Art and science of nondisease, NEJM 272: 92-95, 
Jan. 14, 1965. 
49. Bergman, A.B., Stamm, S.J.; The morbidity of cardiac nondisease in 
school children, NEJM 276: 1008-1013, 1967. 
50. Gerald, P.S., Diamond, L.K.; The diagnosis of thalassemia trait by 
starch block electrophoresis of the hemoglobin. Blood 13: 61, 1958. 
51. Zuelzer, W.W., Robinson, A.R., Booker, C.R.; Reciprocal relationship 
of hemoglobin A2 and F in beta chain thalassemia, a key to the 
genetic control of hemoglobin F. Blood 17: 393, 1961. 
52. Weatherall, D.J., Clegg, J.B., Naughton, M.A.; Globin synthesis 
in thalassemia: an in vitro study, Nature 208: 1061, 1965. 
53. McPhedran, P.S., Barnes, M.G., Weinstein, J.; Differential diagnosis 
of the abnormal mean corpuscular volume (MCV), Ann.Int.Med., 
76: 869, 1972. 
54. Malamos, B., Fessas, P., Stamatoyannopoulos, G.; Types of thalassemia 
trait carriers as revealed by a study of their incidence in Greece, 
Brit.J.Haemat. 8: 5, 1962. 
55. Wu,Y.C.; The Research Interview and its Measurement, Social Work, 
July, 1967, 79-87. 
56. Backstrom, C.H., Hursh, G.D.; Survey Research, Northwestern 
Univ. Press, 1963. 
57. Selltiz,C., Jahoda, M. et al; Research Methods in Social Research, 
revised. Holt, Rinehart and Winston, 1959. 

58. Armor, D.T., Couch, A.S.; Data-Text Primer: An Introduction to 
Computerized Social Data Analysis, New York, The Free Press, 1972. 
59. Reiss, A.J. Jr. ed; Occupations and Social Status, Appendix B, 
Glencoe, Illinois, Free Press, 1961. 
60. Kasl, S.V., Cobb, S.; Health behavior, illness behavior, and sick 
role behavior. Arch. Environ. Health 12: 246, 1966. 
61. Kaback, M.M., Becker, H., Ruth, M.V.; Compliance factors in a 
voluntary heterozygote screening program. Sociologic Studies in 
Human Genetics: Ethical, Social and Legal Dimensions, Screening 
for Human Genetic Disease. Nat'1 Foundation March of Dimes, vol.X, 







YALE MEDICAL LIBRARY 
Manuscript Theses 
Unpublished theses submitted for the Master's and Doctor’s degrees and 
deposited in .the Yale Medical Library are to be used only with due regard to the 
rights of the authors. Bibliographical references may oe noted, but passages 
must not be copied without permission of the authors, and without proper credit 
being given in subsequent written or published work. 
This thesis by has been 
used by the following persons, whose signatures attest their acceptance of the 
above restrictions. 
NAME AND ADDRESS 
- -/ , DATE 
XcCs’l 

